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INTRODUCTION. 


The  common  Logarithms  (Briggs's)  are  the  only  ones  used 
to  facilitate  extensive  numerical  calculations.  In  this  system,  the 
logarithm  of  a  number  is  the  index  of  that  power  of  10  which 
is  equal  to  the  number.  If  for  example  a  and  b  are  the  loga- 
rithms of  the  numbers  A  and  B,  we  have 

10»  =  A  and  10"  =B 
or 

log  A  =  a  and  log  B  =  b 
and  by  the  theory  of  powers  and  logarithms  it  follows,  that 

10»+«>  =  AB,        lO-*  =  ^,  10"  =  A°,         10«  =  Va, 

or 

A  e j^ 

logAB  =  a  +  b,  log=Q=a— b,  logA"  =  ca,     logVA  =  — , 
x>  c 

from  which  we  see   that   the  logarithm   of  a   product  is   the   sum 

of  the  logarithms  of  the  factors,  the  logarithm   of  a   quotient   the 

difference  between  the  logarithms  of  the  dividend  and  divisor,  and 

that  tlie   logarithm   of  a  power   or  root   is   found   by   multiplying 

or  dividing  the  logarithm  of  the  radix  by  the  exponent. 

The  application  of  these  four  formulae,  to  which  all  calculations 
with  logarithms  are  limited,  rests  upon  the  condition  that,  given 
a  number  wo  can  find  with  facility  its  logarithm,  and  conversely, 
given  a  logarithm  wo  can  readily  find  the  corresponding  number. 
It  is  the  object  of  logarithmic  tables  to  solve  these  two  problems. 

From  the  above  definition  of  logarithms  which  is  perfectly 
sufficient  for  practical  purposes,  It  follows  further  that 

log  1=0,   log  10=1,  log  100  =  2,  log  1000  =  3,   etc. 

log  0.1  =  —  1,  logO.Ol  =  —  2,  log  0.001  =  -3,   etc. 

and  these  are  the   only   numbers,   whose   logarithms   are   integers. 

The  logarithm  of  any  other  number  consists  of  an  integer  (termed 

the    index     or    characteristic)     followed    by    a    decimal     fraction 
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(mantissa),  which  has  the  property  of  being  incapable  of  being 
fully  written  out,  since  it  goes  on  ad  infinitum.  Fortunately  it  is 
only  in  rare  cases,  that  more  than  seven  decimal  places  of  this 
fraction  are  required:  in  general  indeed  four  or  five  suffice,  and  it 
is  only  for  the  most  accurate  computations  that  six  or  seven  are 
used. 

TABLE  I. 

To  find  the  logarithm  of  a  given  number,  or  the  number 
corresponding  to  a  given  logarithm,  a  table  is  used  which  contains 
the  logarithms  of  all  whole  numbers  from  10000  to  100000. 
Such  a  table  is  that  extending  from  p.  6  to  p.  185.  It  is,  indeed, 
preceded  by  a  few  pages  containing  the  logarithms  of  1  to  1000; 
but  this  is  done  more  for  the  sake  of  convenience  than  because  it 
is  necessary,  since  all  the  same  logarithms  also  occur  in  the  rest 
of  the  table. 

Given  a  number,  to  find  its  logarithm. 

If  the  given  number  consists  of  five  figures,  the  first  four 
are  to  be  sought  in  the  tirst  column  headed  N  (number),  and 
tlie  last  in  the  horizontal  line  at  the  top.  Then  the  last  four 
figures  of  the  logarithm  will  be  found  where  the  horizontal  line, 
corresponding  to  the  first  four  figures  of  the  number  meets  the  ver- 
tical line  corresponding  to  the  fifth  figure.  The  first  three  figures  of 
the  logarithm  stand  in  the  coliman  headed  0,  and  are  common  to 
all  the  figures  in  the  same  horizontal  line.  Where  these  are  not 
given  on  the  horizontal  line,  the  immediately  preceding  three  figures 
have  to  be  taken,  except  when  the  first  of  the  last  four  figures 
is  marked  with  a  line  above  it,  in  which  case  the  first  three 
figures  of  the  logarithm  are  those  which  occupy  that  position  in 
the  next  horizontal  line. 

Example  1.     Required  the  logarithm  of  24818. 

At  p.  35  looking  down  the  first  vertical  column  we  stop  at 
2481,  and  then  follow  the  horizontal  line  to  the  right  as  far  as 
the  column  headed  8.  Here  we  find  the  number  7668.  These 
figures  are  annexed  to  the  number  394,  which  remain  the  same 
for  several  lines,  and  are  placed  three  lines  higlier  up  in  the  co- 
lumn headed  0;  so  that  we  get  394  7608.  The  index  which  is 
not  set  down  in  the  table  is  4  throughout,  hence  log  24818 
=  4.3947668.  -'^>oor'« 
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Example  2.     Required  the  logarithm  of  24833. 

Here  the  last  four  figures  are  0292,  the  first  of  which  is  marked 
with  a  line  (o),  hence  they  are  to  be  combined  with  395; 
therefore  the  logarithm  of  24833  is  4.3950292. 

When  the  given  number  besides  an  integer  part  of  five  figures 
contains  a  decimal  fraction,  the  difference  of  the  logarithms 
of  the  two  whole  numbers  of  five  figures  between  which  the  given 
number  lies  has  to  be  multiplied  with  the  decimal  fraction,  and  the 
product  to  be  added  to  the  logarithm  of  the  whole  number.  Thus 
let  the  number  be  24833.73;  this  being  contained  between  24833 
and  24834  whose  logarithms  differ  by  0467—0292=175,  we 
multiply  175  by  0.73  which  gives  128.  Adding  this  to  log  24833, 
which  was  4.3950292,  we  get  4.3950420  for  the  log  of  24833.73. 
To  facilitate  this  multiplication  every  page  contains  small  additio- 
nal tables  in  a  column  headed  P.  P.  (proportional  parts)  which 
for  each  of  the  differences  occurring  on  that  page  giN^e  the  several 
tenths,  whence  the  hundredths,  thousandths,  etc.  are  easily  deduced. 
In  the  last  example  we  make  use  of  the  table  headed  175, 
from  which  we  get 

for  0.7 122.6 

for  0.03  .....        5.25 
together     127.75 
of  which  the  decimal  fraction   is   rejected,   but  the  last  figure   is 
increased  by  an  unit,  since  the  omitted  fraction  amounts  to  more 
than  0.5. 

By  means  of  tlie  logarithms  of  the  numbers,  having  an  in- 
teger part  of  five  figures,  it  is  easy  to  find  those  of  all  other 
numbers  written  with  the  same  significant  figures;  for  their  lo- 
garithms will  only  differ  in  the  index.  Thus  if  the  logaritlim  of 
24.83373  is  required,  we  first  find  the  log  of  24833.73  and  sub- 
tract from  it  log  1000.  Since  the  latter  =  3,  we  get  log  24.83373 
=  1,3950420.  In  the  same  way  log  248337300  =  log  24833.73 
-f  log.  10000  =  log  24833.73  +  4  =  8.3950420.  If  the  given 
number  is  a  proper  fraction,   as  for  instance  0.06103,   we   find  at 

p.  108  log  61030  =  4.7855434,   and  since  0.06103  =     ilHHi) 

therefore  log  0.06103  =  log  61030  —  6  =  4.7855434  —  6,  which 
would  be  negative,  viz.  —  1.2144566;  but  it  ia  more  convenient 
for  calculation  to  write  8.7855434  —  10,  so  that  the  fraction  in 
the  logarithm  may  be  positive.     The  general   rule   then,   isr   form 


iNTRODUcnoy.  V 

a  number  of  five  figures  in  the  integer  part  from  the  given  num- 
ber either  by  annexing  cyphers  or  by  separating  the  first  five 
figures;  find  the  fractional  part  of  the  logarithm  of  this  num- 
ber, and  give  an  index  less  by  one  unit  than  tlie  number  of 
figures  in  the  integer  part  of  the  given  number.  The  index  of 
a  proper  fraction  is  found  by  subtracting  the  number  of  cypliers 
between  the  decimal  point  and  tlie  first  significant  figure   from  9. 

Given  a  logarithm,  required  the  corresponding  number. 
A  logarithm  being  given,  and  it  being  required  to  find  the 
corresponding  number,  we  first  look  out  the  first  three  figures  of 
the  decimal  fraction  in  the  logarithm  in  the  column  headed  0,  and 
then  in  the  columns  headed  0,  1,  2  .  .  .  those  four  figures,  which  are 
next  less  than  the  remaining  four  figures  of  the  given  logarithm. 
We  now  t^ke  out  from  tlie  vertical  colnmn  headed  N  the  number 
consisting  of  tlic  four  figures,  which  are  on  the  same  horizontal  line 
that  contains  the  last  four  figures,  and  as  fiftii  figure,  the  one  at  the 
head  of  the  column.  For  example,  if  the  logarithm  2.5833980  be 
given,  we  find  at  p.  62  the  logarithm  583  3915,  to  which  corres- 
ponds the  number  38317.  The  difference  between  it  and  the  next 
greater  logarithm  is  113,  whilst  the  difference  between  it  and  the 
given  logarithm  is  65.  Now  the  figures  following  the  first  five 
places  are  found  by  dividing  65  by  113,  that  is  to  say,  the  next 
figure  is  obtained  by  taking  this  fraction  10  times,  the  two  next 
by  taking  it  100  times,  the  three  next  by  taking  it  1000  times. 
It  would  be  inexpedient  to  take  more,  because  even  the  third 
figure  is  incertain.  But  this  division  may  be  facilitated  by  the 
table  of  proportional  parts  headed  113.  AVe  take  from  it  the 
next  figure  5  corresponding  to  56.5  which  is  next  inferior  to  65; 
substracting  56.5  from  65,  there  remains  8.5.  Taking  this  ten- 
fold, which  gives  85,  we  find  opposite  to  the  next  inferior  number 
79.1  the  number  7  as  the  next  figure  in  the  number,  and  again 
increasing  the  difference  85  —  79.1  =  5.9  tenfr)ld,  wln'ch  gives 
59,  and  looking  for  the  next  inferior  number  in  the  table  (which 
is  5G.5)  we  find  the  figui-e  5,  hence  tlie  figures  following  the  first 
five  are  575,  and  the  number  is  written  with  tlie  figures  38317575; 
and  since  the  given  logarithm  has  tlie  index  2,  the  decimal  point 
must  be  put  after  the  third  figure;  therefore  thp  required  number 
is  383.17575.  The  index,  however,  might  have  any  other  value, 
tlie  number  would  still  consist  of  the  same   figures,   only   the   po- 
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sitlon  of  the  decimal  point  would  change;  thus  if  the  logarithm 
were  9.5833980,  the  corresponding  number  would  contain  an  in- 
teger part  of  10  figures.  But  since  the  tables  furnish  only  the 
first  eight  figures  of  the  number,  as  found  above,  two  cyphers 
must  be  annexed,  giving  the  number  3831757500.  If  the  lo- 
garithm were  7.5833980  — 10,  the  corresponding  number  would  be 
0.0038317575.  Ilence  the  computation  of  the  proportional  part 
which  with  a  little  practice  and  by  making  use  of  the  small  table  of 
proportional  parts  may  be  made  mentally,  (so  that  no  other  figures 
need  be  written  down  than  those  actually  sought),  would  stand  thus: 

Given  logarithm     ....     2.5833980 
pag.  62.  number  383.17  .     .     2.5833915 
Difference    65 
by  tlie  table  for  the  difference  113       5     .     .     .     .   56.5 

~85 
again       ....       7    .     .     .     .       79.1 
....     ♦     .     .     5      ...  59 

required  number  =  383.17575 

In  logarithmic  calculations  cases  occur,  in  which  the  logarithm 
of  a  logarithm  has  to  be  taken.  If  for  example  a  number  is  to 
be  raised  to  a  power,  whose  exponent  is  a  number  of  many  figures, 
or  a  similar  root  has  to  be  extracted,  we  should  have  to  mul- 
tiply or  divide  tlie  logarithm  of  the  given  number  by  another  large 
number;  but  this  is  again  best  done  by  the  aid  of  logarithms. 
As  a  first  example  let  it  be  required  to  raise  the  number  23-90087 
to  the  power  1.1087023;  here  we  take  the  log  of  23.90087  which 
is=  1.3784137;  and  this  must  be  multiplied  by  1.1087023;  hence 
we  add  the  logarithms  of  both  the  numbers 

log  1.3784137  =  0.1393796 

log  1.1087023  =  0.0448149 

log  1.5282504  =  0.1841945 
and  look  out  the  number  1.5282504  corresponding  to  their  sum. 
This  is  the  logarithm  of  the  required  power;  hence  this  power  is 
the  number,  corresponding  to  this  logarithm,  viz.  33.748186.  Again, 
to  take  a  second  example,  required  the  7.001 705'*'  root  of  0.791 ;  here 
we  should  have  to  divide  the  log  of  0.791  which  Is  9.8981765 
—  10  by  the  index  of  the  root.  Now  in  this  case  the  dividend 
is  a  difference,  and  it  is  simpler  to  restore  the  negative  logarithm 
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and  to  divide  it  than  to  div'de  the  two  terms  of  the  difference 
separately,  and  to  get  the  quotient  by  the  subtraction  of  the  re- 
sults.    Now  the  negative  logarithm  is  =  —  0,1018235;  hence 

log  0.1018235  =  9.0078480  —  10 

log  7.001705    =0.8452038 

log  0.0145427  =  8.1626442  —  10 
Corresponding  to  the  diflferencc  8.1626442  —  10  wo  find  the 
number  0.0145427,  which  is  the  logarithm  of  the  root;  but  it  is 
negative,  since  it  has  arisen  out  of  the  division  of  a  negative  lo- 
garithm by  a  positive  number;  hence  the  tabular -logarithm  is 
10  —  0.0145427  —  10  =  9.9854573  —  10  and  the  corresponding 
number  is  —  0.9670687  which  is   the  required  root. 

TABLE  II. 
Table  II,  (p.  1 88  to  p.  287)  serves  to  find  log  sin  and  log  tan 
of  an  arc  not  greater  than  5",  or  the  log  cos  and  log  cot  of 
an  arc  lying  between  85''  and  90**.  The  left  hand  page  of  the 
table  contains  the  logarithms  of  the  sines  of  arcs  between  0  and 
5  degrees.  Degrees  and  minutes  are  given  at  the  top,  the  se- 
conds on  the  left  hand  margin.  These  logarithms  are  at  the 
same  time  the  log  cos  of  the  complementary  angles,  the  degrees 
and  minutes  of  which  are  indicated  at  the  bottom  of  the  page, 
the  seconds  on  the  right  hand  margin.  Thus  according  to  p.  210 
logsin  1°  11'  46"  =  8.3196173,  which  is  also  logcos  88"  48'  14". 
The  right  hand  page  is  constructed  exactly  similarly  with  regard 
to  log  tan  0/  arcs  between  0  and  5"  and  log  cot  of  area  between 
85°  and  90°. 

Given  an  arc,  required  its  logsin  or  log  tan. 
For  every  full  second  the  logsin  and  log  tan  are  given  in 
the  table.  If  the  arc  contains  additionally  a  fractional  part  of  a 
second,  the  proportional  part  has  1o  be  calculated  in  the  same 
manner  as  for  the  logarithms  of  numbers.  For  this  purpose,  the 
logarithm  corresponding  to  the  integer  part  of  the  seconds  in  the 
given  arc  is  substracted  from  tlie  log  corresponding  to  the  next 
full  second,  or  vice  versa,  the  difference  is  multiplied  by  the  fractio- 
nal part  of  the  second  in  the  given  arc,  and  the  product  added 
to,  or  subtracted  from  the  fomier  logarithm,  according  as  the  lo- 
garithms go  on  increasing  or  decreasing;  the  former  being  here 
the  case  for   descending   arguments  and   the  latter  for   ascending 
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arguments.  Thus  let  it  be  required  to  find  log8in2^  ]9'49''.71. 
At  page  234  we  find  log  sin  2°  19'  49"  =  8.6091653,  diiferiug  from 
the  next  greater  log  of  sin  2"  19'  50"  by  518,  which  multiplied 
by  0.71  gives  367.78  instead  of  which  we  toke  368.  Adding  this 
proportional  part  to  the  preceding  logarithm  we  get  8.6092021 
as  the  required  log  sin  2"  19' 49".71. 

As  a  second  instance  let  us  find  log  cot  86 "^  53'  11  ".374.  Ac- 
cording to  p.  251  this  log  lies  between  8.7355695  and  8.7355307 
the  difference  of  which  is  388;  multiplying  this  by  0.374  we  get 
!  145  which  has  to  be  subtracted  from  the  former  of  these  loga- 
rithms since  they  decrease  for  ascending  arguments;  hence  the 
required  log  is  8.7355550. 

Given  the  log  sin  or  log  tan  of  an  arc,  required  the  arc. 
The  process  of  finding  the  arc  corresponding  to  a  given  log  sin 
or  log  tan  by  means  of  table  II  is  exactly  the  same  which  is 
adopted  in  finding  the  number  corresponding  to  a  given  logarithm 
in  table  I.  We  look  out  the  logarithm  either  next  above  or  next 
'  below  the  given  one,  according  as  the  logarithms  increase  or 
decrease  with  the  increase  of  the  arc;  form  the  difference  be- 
tween it  and  the  given  logarithm,  and  divide  it  by  the  whole  dif- 
ference between  the  two  consecutive  logarithms  of  the  table  be- 
tween which  the  given  log  lies.  The  quotient  is  the  fractional 
part  of  a  second  which  has  to  be  added  to  the  whole  number 
of  seconds  contained  in  the  arc  corresponding  to  the  logarithm, 
from  which  we  had  started;  for  example  let  8.5139150  be  the  given 
log  cos.  The  next  greater  log  of  the  table  is  according  to  page 
224,  8.5139642,  differing  from  the  given  one  by  492,  but  from 
the  next  smaller  one  in  the  tables  by  645;  hence  the  arc  is  that 
corresponding  to  the  preceding  logarithm,  which  is  88°  7' 43"  in- 
creased  by  II?  or  0".763,  i.  e.  88«  7' 43".763. 

When  a  calculation  refers  to  arcs  under  30  minutes,  and  it 
is  required  that  the  seventh  decimal  place  of  the  logarithms  shall 
be  perfectly  accurate,  a  condition  which  occurs  in  higher  geodesy, 
we  have  to  take  into  account  five  decimal  places  in  the  seconds 
in  passing  from  the  arc  to  log  sin  and  log  tan,  or  vice  versa. 
In  this  case  the  use  of  table  II  becomes  inconvenient  both  in 
consequence  of  the  long  multiplications  and  divisions  in  calcu- 
lating the  proportional  parts,   and  because  it  would   be   necessary 
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to  take  into  account  second  differences.  Here  the  application 
of  table  I  is  preferable.  To  find  fiK)m  it  the  log  sin  or  log  tan 
of  an  arc,  convert  it  into  seconds,  take  the  log  of  the  number 
of  seconds,  and  add  to  it  the  corresponding  value  of  S  or  T,  gi- 
ven at  the  bottom  of  the  page,  each  of  which  begins  ^vith  4.685. 
Thus  if  it  be  required  to  find  log  sin  and  logtan  of  22' 57  ".7083, 
we  have  (see  p.  13) 

log  1377.7083  =  3.1391573 
S  22' 58"  =  4.6855716 
T  22'  58"  =  4.6855813 
log  sin  =  7.8247289 
log  tan  =  7.8247386 
where   in   interpolating   we   have   only   to   take    account   of  whole 
seconds.     If  the  arc  were  137  ".77083,   we  should   as   before   take 
log  arc  from  p.  13,  but  the  numbers  S  and  T  with   the   argument 
2'  18";  from  p.  2;  thus  we  should  have 

log  137".77083  =  2.1391573 
S2'  18"  =  4.6855748 
T2'  18"  =  4.6855749 
logsin  ="6:8247321 
logtan  =  6-8247322 
If  conversely,   it   be   required    lo   find   the   arc   corresponding 
to  a  given  logsin  or  logtan,   we  first  take  the  arc  to  the   nearest 
second  below  from  table  II,    and  look   out   in   table   I   the   corre- 
sponding values  of  S  and  T;   we   subtract   these   from   the    given 
logarithm  and  take  out  the  number  corresponding  to  the  difference, 
which  gives  the  required  arc  in  seconds.     Thus  let  7.1690522  be 
a  given  logtan.     According  to  p.   189  the  corresponding   arc   lies 
between  5'  4"  and  5'  5";  at  p.  3  the  value  of  T  is  4.6855752,  hence 
logtan     ....     7.1690522 
T5'4"  .    .     .     .     4.6855752 

Difference     2.4834770  =  log  304.4227 
hence  arc  =  304  ".422 7  or  5'  4  ".4227. 

In  this  method  it  would  be  necessary  to  refer  to  two  or  even 
three  different  places  of  the  tables;  to  avoid  this  inconvenience 
a  table  has  been  added  at  p.  575  which  for  arcs  up  to  35'  gives 
with  much  more  readiness  all  transitions  between  S,  arc  and  log 
sin  as  well  as  those  between  T,  arc  and  logtan.  For  extensive 
geodetic  calculations  this  table  may  be  taken  out  of  the  book  and 
mounted  on  cardboard,   to  be  used  as  an  auxiliary  table,   besides 
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which  we  require  only  the  table  of  logarithms  of  the  numbers  of 
the  seconds  in  the  arc.  In  regard  to  the  construction  of  this  table, 
it  is  to  be  observed,  that  the  value  of  S  =  4.6855749  holds  up 
to  1'  39"  and  log  sin  6.681.  From  1'  40"  or  log  sin  =  6.682  .  .  . 
the  succeding  value  of  S  =  4.6855748  is  to  be  used.  All  other 
values  of  S  answer  accurately  to  the  arcs  and  log  sin  on  the  same 
line  with  them,  so  that  in  passing  from  the  arc  or  log  sin  to 
the  number  S  that  value  of  S  has  to  be  taken,  which  lies  nearest 
to  the  given  arc  or  log  sin.  The  same  rule  holds  for  T.  Hence, 
except  for  a  few  values  of  S  and  T  towards  the  end  of  the  table 
which  increase  by  10  units  at  a  time,  all  interpolation  is  avoided, 
as  with  a  glance  at  the  table  we  can  at  once  take  out  the  re- ' 
quired  S  or  T. 

TABLE  III. 
This  table  contains  for  every  ten  seconds  of  the  quadrant 
the  logarithms  of  the  sines,  cosines,  tangents,  and  contangents. 
From  0  to  45°  the  degrees  arc  placed  at  the  top  of  the  page; 
the  minutes  and  seconds,  denoted  with  '  and  "  on  the  left  hand 
margin,  which  is  to  be  combined  with  the  heading  at  the  top  of 
the  page.  From  45°  to  90°  the  degrees  are  put  at  the  bottom 
of  the  page,  the  minutes  and  seconds  at  the  right  hand  margin, 
and  the  name  of  the  trigonometrical  function  at  the  foot  of  the  co- 
lumn. Arguments  that  are  opposite  one  another  are  complemen- 
tary (i.  e.  make  together  90°)  and  the  sines  and  tangents  (i.  e. 
their  logarithms)  of  an  arc  above  45°  are  also  placed  opposite  to 
the  sines  and  tangents  of  its  complement,  because  the  former  are 
respectively  the  cosines  and  cotangents  of  the  latter,  and  vice 
versa.  For  the  sake  of  symmetry  the  sine  is  placed  next  to  the 
argument,  next  to  it  the  tangent,  which  is  followed  by  the  cotan- 
gent, and  this  by  the  cosine;  and  since  for  complementary  angles 
the  same  logarithms  hold,  but  in  an  inverse  order,  there  is  again 
next  to  the  argument  the  sine,  followed  in  order  by  the  tangent, 
cotangent,  and  cosine,  as  may  be  seen  by  the  names  at  the  top 
and  bottom  of  the  columns.  The  differences  of  any  two  consecu- 
tive logarithms  are  placed  for  the  sine  and  cosine  immediately  to 
the  right  on  the  intermediate  line,  and  are  headed  d  (differentia); 
for  the  tangents  and  cotangents  they  are  also  placed  between 
these  columns  on  the  intermediate  line  and  are  headed  d.  c.  (dif- 
ferentia communis)  since  these  differences  hold  for  both.    The  sines 
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and  cosines  of  all  arcs  in  tlie  quadrant  are  proper  fractions;  and 
so  are  the  tangents  for  arcs  below  45**;  lience  their  logarithms 
would  be  negativft.  But  the  index  and  the  fraction  have  been 
made  positive  by  the  addition  of  10,  ao  that —  10  has  to  be  sup- 
plied. For  tangents  of  arcs  between  45**  and  90°  this  supplement 
must  be  omitted. 

Given  an  acule  angle,  required  its  sine  {log  sin). 
As  the  table  contains  the  sine  only  for  every  tenth  second, 
we  have  to  interpolate  for  the  units  and  its  decimal  parts.  This 
is  done,  as  in  the  case  of  the  logarithms  of  numbers,  by  multi- 
plying the  deciranl  fraction  formed  by  the  tenth  part  of  the  units 
with  the  appended  fraction  by  the  difference,  and  adding  the  pro- 
duct to  tlie  log  sin  of  the  next  inferior  multiple  of  10";  for  ex- 
ample let  it  be  required  to  find  logsin  IS*^  51' 27".21.  Here  the 
sine  of  18°  51'  20"  is  9.5094491,  which  differs  from  the  next  in  the 
table  by  616;  multiplying  this  by  0.721  we  get  444,  which  added 
to  the  preceding  logarithm  gives  9,5094935,  the  number  required. 
The  formation  of  this  product,  when  no  separate  auxiliary  table 
of  proportional  parts')  is  employed,  is  facilitated  by  the  small 
tables  of  differences  on  tho  margin.  Since  for  want  of  space  it 
has  not  been  possible  to  put  down  all  these  differences  we  in 
every  case  take  the  nearest;  in  the  present  Instance  we  take  that 
for  614.     It  gives 

for  0.7     .     .     .     .     429.8 

for  0.02  ....       12.3 

for  0.001  .  .  .  0.6 
together  442.7 
But  since  the  difference  616,  is  greater  by  2  than  614,  we 
have  to  add  0.721  X  2  =  1.4,  which  gives  444  as  the  proportio- 
nal part.  Similarly  we  might  have  made  use  of  the  table  headed 
617  on  the  left  hand  page,  which  would  have  given  444.9  and 
from  this  we  would  have  had  to  subtract  0.721  X  1  i.  e.  0.7,  so 
that  the  result  would  have  been  the  same. 

Given  an  acvfe   angle,  to  fnd  its  tangent  (log  tan). 
The  logarithms  of  the  tangents  like  those  of  the  sines  go  on 


1)  Bremiker,  Tafel  der  Proportionaltheile   (Table  of  proportional  parta). 
Berlin.  Ferd.  DUinmler,  1843. 
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increasing  as  the  arc  increases  from  0  to  90°,  bo  that  the  pro- 
portional part  lias  aga-in  to  be  added.  Its  computation  is  exactly 
like  that  for  the  sine ;  the  tenth  part  of  the  number  formed  of  the 
units  and  the  decimal  part  of  the  seconds  is  multiplied  by  the  whole 
difference  and  the  product  added  to  the  log  tan  of  the  next  infe- 
rior i.rc  in  the  table,  and  here  again,  if  better  means  are  wanting, 
recourse  may  be  had  to  the  small  difference  tables  in  the  margin. 
Thus  let  it  be  required  to  find  log  tan  56 «  22'  3".89.  At  page 
491  we  find  logtan  bS'^  22' 0"  =  0.1770234,  differing  from  the 
next  greater  tangent  by  457  (a  difference  found  above  the  lo- 
garithm since  the  argument  is  ascending).  The  small  table  for 
457  gives 

for  0.3       ...     137.1 

0.08     .     .     .       36.6 

0.009  .    .     .     .   4.1 
for  0.389  .     .     .     177.8  or  178 
Adding   178  to  the  preceding  log,  we  find  0.1770412  the  required 
logtau. 

We  may  here  observe,  that  a  computer  who  has  had  some  little 
practice,  shortens  the  calculation  of  tlie  proportional  parts  very  ma- 
terially ;  and  in  the  last  example  he  would  not  write  down  any 
figures  excepting  those  in  the  required  logarithm.  He  would  proceed 
in  the  following  manner.  Having  opened  the  book  at  the  proper 
page,  in  this  case  p.  491,  he  points  with  a  finger  of  the  left  hand  to 
logtan  56*^  22' 0".  A  glance  shews,  that  457  is  the  proper  difference. 
(A  practised  computer  in  order  to  avoid  the  risk  of  a  mis-print  will 
verify  at  the  same  time,  that  this  is  really  the  difference  of  the  two 
logarithms  standing  one  above  the  other.)  Keeping  the  finger  of  the 
left  hand  pointing,  he  takes  from  the  small  table  headed  457  with 
the  argument  0.389  first  4.1  for  the  last  figure  9;  this  he  adds 
mentally  to  36.0,  which  corresponds  to  the  second  figure  8;  this 
again  gives  40.7,  which  is  added  to  137.1,  which  number  is  op- 
posite to  3.  The  sum  177.8  for  which  178  is  taken,  is  added  to 
i  the  last  four  figures  0234  of  the  logarithm,  to  which  the  finger 
points;  this  gives  0412  as  the  hist  four  figures  of  the  required 
log.  These  are  finally  read  together  with  the  first  figures  0.177, 
and  written  down  in  their  proper  place  on  the  paper  on  which 
the  calculation  is  nirule.  The  mental  calculation  is  much  facilitated 
by  acquiring  the  habit  of  forming  the  sums  of  two  numbers 
not  as  usual  from  right  to  left,  but  from  left  to  right,    which  has 
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the  advantage  of  giving  the  last  four  figures  of  the  logarithm  in 
this  order,  and  enables  the  calculator  to  write  down  from  left  to 
right  the  whole  logarithm,  consisting  of  eight  figures.  Reading 
sums  and  differences  of  two  logarithms  placed  one  above  the  other 
from  left  to  right  has  in  general  many  advantages  in  calculations, 
both  because  it  is  more  convenient  to  write  from  left  to  right, 
and  because  we  may  use  the  number  thus  read  as  the  argument 
for  looking  out  the  corresponding  arc,  without  writing  down  the 
number  itself,  which  is  frequently  no  further  needed. 

Given  an  acute  angle  to  find  its  cotangent. 
The  logarithms  of  the  cotangents  and  tangents  of  the  same 
arc  always  have  the  same  sum  10,  or  properly  0,  since  we  have 
mentally  to  supply  either  to  the  tan  or  cot  the  number  —  10. 
Hence  the  cotangents  continually  decrease  as  the  arc  increases 
from  0  to  90*^,  and  the  proportional  part  which  has  to  be  calcu- 
lated with  the  same  difference  as  the  tangent  must  be  subtracted. 
Thus  let  it  be  required  to  find  log  cot  14°  55'  18  ".02.  At  page 
379  we  find  first  the  logarithm  0.5743959  as  log  cot  14o  55'  10" 
with  the  difference  846.  The  small  table  for  the  difference  845 
gives  for  8.02  the  proportional  part  677.7,  which  on  account  of  the 
difference  being  greater  by  1  has  to  be  increased  by  0.8,  giving 
678.5;  this  subtracted  from  the  above  number  leaves  0.5743281 
the  required  log  cot 

Given  an  acute  angle,  to  find  its  cosine. 
The  log  cos  is  found  in  the  same  manner  as  the  log  cot,  be- 
cause it,  too,  decreases  continually  with  the  increase  of  the  acute 
angle.  If  the  angle  is  45o  41' 44 ".25,  we  subtract  from  log  cos 
450  41 '  40"  which  is  9.8441569  with  the  difference  216  (see  p.  555) 
the  product  of  0,425  X  216,  i.  e.  92,  which  gives  the  required  log 
cos  =  9.8441477. 

Given  a  log  sin,  cos,  tan  or  cot,  required  the  corresponding  acute  angle. 
When  the  acute  angle  corresponding  to  a  given  logarithm  of 
a  trigonometrical  function  has  to  be  found  from  the  table ,  two 
cases  must  be  distinguished,  according  as  the  logarithms  and  arcs 
do  or  do  not  increase  simultaneously.  In  the  former  which  is 
that  of  the  sines  and  tangents  we  look  out  the  next  smaller  lo- 
garithm, subtract  it  from  the  given  one  and  divide  this  difference 
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by  the  whole  difference  between  it  and  the  next  greater  logarithm 
in  the  table.  The  quotient  being  put  in  the  form  of  a  decimal 
fraction,  the  decimal  point  is  moved  one  place  to  the  right,  and 
the  result  will  be  the  number  of  units  and  parts  uf  an  unit  of  a 
second,  which  have  to  be  taken  together  with  the  arc  corresponding 
to  the  log  from  which  we  started.  The  division  may  be  exe- 
cuted by  the  aid  of  the  tables  of  differences.  Example:  log  sin 
being  9.8725738  we  find  at.  p.  540  the  next  smaller  log  sin 
9.8725654,  coiTCsponding  to  the  arc  48^  IS'  10",  and  differing 
from  the  given  log  by  84,  whilst  the  whole  difference  is  188;  now 
a  glance  at  the  small  table  headed  188  shews  that  84  contains 
0.4,  and  opposite  4  the  table  gives  75.2,  the  number  next  below 
84,  and  differing  from  it  by  8.8.  These,  according  to  the  same 
table,  give  0.04  with  a  remainder  1.3,  because  7.5  corresponds  to 
.04;  this  remainder  1.3  gives  007  more;  hence  the  whole  decimal 
fraction  is  0.447.  Moving  the  decimal  point  one  place  to  the 
right,  we  get  4.47  as  the  number  of  seconds  which,  added  to 
480  13'  10",  give  48°  13'  14".47  for  the  required  arc. 

Should  the  margin  not  contain  a  diffcence  table  for  the 
whole  difference  we  may  make  use  of  the  one  calculated  for  the 
next  greater  or  smaller  number,  provided  only  we  increase  or  di- 
minish the  numerator  of  the   required   fraction   in   the   same   pro- 

p 
portion.    Leth  the  given  fraction  be  ^,  and  lot  the  table  for  Q  i  q 

p 

be  used ;  it  suffices  to  take  instead  of  P  the  number  P  db  ^  q  and 

use  this  as  argument.  Thus  if  there  be  given  log  tan  =  9.2G32000,  the 
next  smaller  logtan  (see  p.  352)  is  9.2631240,  and  the  difference 
760  has  to  be  divided  by  1188.    If  now  the  table  for  1180  be  used, 

we  must  take  760  —  — ^  x  8  =  760 — 5  =  755  instead  of  760 ;  and 
lloo 

con'esponding  to  this  we  find  by  the  table  0,640.    Similarly  we  might 

make  use  of  the  table  for  1190,  in   which  case  wo  must  in'^rease 

7Rn 
760   by  2  X  ttqq  or  ^7  Ij   ^^^   corresponding   to   761  the  table 

lloo 

for  1190  gives  the  same  result,  viz.  0.640.  Hence  the  arc  cor- 
responding to  the  given  logtan  is  10°  23'  16 ".40. 

"When  the  logarithms  decrease  with  the  increase  of  tht  arc, 
which  is  the  case  with  the  cot  and  cos,  the  next  greater  logarithm 
id  looked  out,  from  it  the  given  one  is  gubtracted  and  this  diffe- 
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rence  divided  by  the  wliole  difference,  the  rest  of  the  process  re- 
mains as  before.  For  example  let  log  cos  =  9.7107395;  at  p.  475 
we  find  logcos  590  5' 10"=  9.7107512  which  is  next  greater  than 
the  given  one,  differing  from   the   given   log   by   117,  whilst  the 

117 
whole  difference  is  352,  acd  by  the  small  table  for  352  we  get  ^^ 

==0.332-,  hence  the  arc  is  59^  5'  13".32. 

When  the  sines  are  to  be  determined  for  an  angle  exceeding 
90°,  we  subtract  from  it  one,  two,  or  three  right  angles  as  the 
case  may  be,  and  take  the  sine  of  the  remaining  acute  angle 
when  two  right  angles  have  been  subtracted,  but  take  the  cosine 
when  one  or  three  right  angles  have  been  subtracted.  It  is  to  be 
observed,  besides,  that  the  sines  are  negative  in  the  third  and 
fourth  quadrants,  which  is  denoted  by  an  n  annexed  (as  an  index) 
to  the  logarithm.  In  like  manner  log  cos  of  an  angle  exceeding 
90°  is  found  by  first  taking  from  it  one,  two,  or  three  right  angles, 
and  then  determining  respectively  the  sine,  the  cosine  or  the  sine 
of  the  remainder,  and  observing  that  the  cos  Is  negative  in  the 
second  and  third  quadrants,  which  again  is  indicated  by  annexing 
an  n  to  the  logarithm.  For  tangents  and  cotangents  which  are 
negative  in  the  second  and  fourth  quadrants  the  same  interchange 
has  to  be  made,  when  1  and  when  3  right  angles  have  been  sub- 
tracted. These  relations  are  shown  in  the  following  tabular  form, 
in  which  z  represents  an  angle  in  the  first  quadrant,  so  that 
900  -|-  z,  1800  -f-  z  and  210^ -\-z  lie  in  the  second,  third,  and  fourth 
quadrants  respectively. 


arc 

sins 

cosine 

tangent 

cotangent 

z 

-|-  sin  z 

-f  cosz 

-f  tanz 

-f  cotz 

900  4- z 

-{-  CO8Z 

—  sin  z 

—  cot  z 

—  tanz 

1800  ^z 

—  sin  2 

—  cos  z 

-1-  tanz 

-f  cotz 

2700  +  z 

—  cos  z 

+  sin  z 

—  cot  z 

—  tanz 

From  this  table  it  appears  conversely,  that  corresponding  to  a 
given  value  of  every  trigonometrical  function,  when  its  algebraic 
sign  is  unknown,  four  different  arcs  in  the  first  four  quadrants 
may  be  iound;  and  two  when  the  sign  is  given.  If  for  example 
a  log  COB  with  n  annexed  is  given,  so  that  the  cosine  is  nega- 
tive, this  taken  positively  may  be  looked  out  in  the  column  of 
the  cosines,   when  180°   have  to   be  added  to   the   correspondiug 


XVI 


Ihtboduction. 


acute  angle;  or  it  may  be  found  as  the  sine  of  an  acute  angle 
which  increased  by  90°  has  the  given  cosine.  For  an  arc  to  be 
completely  determined  by  a  trigonometrical  function  we  require, 
besides  the  sign  of  this  function,  also  that  of  any  other  trigono- 
metrical function  of  the  same  arc,  provided  the  two  are  not  tan 
and  cot,  or  we  giust  know  from  other  sources  in  what  quadrant 
the  arc  lies.  Trigonometrical  calculations  are  usually  sc  arranged, 
that  for  the  determination  of  an  arc  the  logarithms  of  two 
numbers,  respectively  proportional  to  the  sine  and  cosine,  with 
their  proper  signs  are  finally  obtained,  so  that  no  doubt  remains 
as  to  the  quadrant.  For  if  the  logarithms  of  a  sin  A  and  a  cos  A 
are  given,  their  difference  is  log  tan  A,  and  A  lies  in  the  first 
or  third  quadrant,  according  as  sin  A  and  cos  A  are  either  both 
positive  or  both  negative,  the  tangent  being  positive ;  or  A  lies  in 
the  second  quadrant,  when  sin  A  is  positive,  and  cos  A  negative ; 
finally  A  lies  in  the  fourth  quadrant  when  sin  A  is  negative 
and  cos  A  positive,  in  both  which  cases  tan  A  is  negative.  Hence 
in  the  first  case  (when  tan  A  is  positive),  the  logarithm  is  looked 
out  amongst  the  tangents,  and  the  corresponding  acute  angle 
is  taken  out,  or  that  angle  increased  by  180°;  in  the  second 
case,  when  the  tangent  is  negative,  we  look  out  the  log  in  the 
column  of  cotangents,  take  out  the  corresponding  acute  angle 
and  increase  it  by  90°  or  270 ^  respectively.  The  angle  A  being 
found,  the  subtraction  of  log  sin  A  from  the  first  or  of  log  cos  A 
from  the  second  number  gives  log  a.  The  following  examples 
will  serve  to  illustrate  these  rules. 


log  a  sin  A 
log  a  cos  A 

tanA 

A 

sin  )  . 

-cos  i  ^ 

log  a 


3.0857112 
2.7130088 


0.3727024 
67M'34".65 

9.9641106 

3.121G006 


9.5028101 
9.6729909  n 


9.8298192 n 
145"  56 '56  ".80 

9.9183138  n 

9.7546771 


1.8839108  n 
2.0057687  n 


9.8781421 
217"  3' 54  ".67 

9.9019759 n 

2.1037928 


8.1158505  n 
7.9210259 


0.1948246  n 
)2"  33' 32  ".76 

9.9257435  u 

8.1901070 


In  these  examples  a  has  been  regarded  as  positive;  if  a  is 
assumed  to  be  negative,  the  arc  A  will  change  by  180°;  the  Ian  A 
which  serves  only  as  argument  need  not  have  been  written  down 
in  the  preceding  calculation. 


GEORG'S  FRBIHERRN  VON  VEGA 
LOGARITHMISCH-TRIGONOMETRISCHES 

HANDBUCH. 


NEUE  VOLLSTANDIG  DURCH&ESEHENE  UND  EEWEJiTERIE 
STEREOTTP-AUSGABE. 

BEARBEITET 


Dr  c.  bremiker. 


VIERUNDACHTZIGSTE  AUFLAGE. 


BERLIN. 

WEIDMANNSCHE  BUCHHANDLUNG. 

1911. 


VORWORT 


-Die  vorhaudenen  siebenstelllgen  logarithmisch  -  trlgonometri- 
schen  Tafeln  lassen  sich  in  drei  Klassen  bringen.  Wahrend  bei 
alien  der  erste  Tlieil,  welclier  die  Logaritlimen  der  natiirlichen 
Zahlen  enthfilt,  bo  ziemlich  derselbe  ist,  unterscheiden  sie  sich  in 
dem  zwciten,  trigonometrischen  Thell  dadurch,  dasa  die  erste 
Klasse  die  Logarithmen  der  trigonometrischen  Linien  fllr  den 
gi'ossten  Theil  des  Quadranten  nur  fiir  jede  voile  Minute  giebt, 
die  zweite  fiir  jede  10*®  Secunde  und  die  dritte  fur  jede  einzelne 
Secunde.  Die  altesten  siebenstelligen  Logarithmentafeln  gehoren 
der  ersten  Klasse  an,  wie  die  von  Sherwin,  London  1705.  Sie 
enthielt  die  Logarithmen  der  Zahlen  von  1  bis  101000  imd  neben 
den  Sinus,  Tangenten  und  Secanten  auch  deren  Logarithmen  von 
Minute  zu  Minute.  Diese  Tafel  hat  bis  gegen  das  Ende  des 
vorlgen  Jahrhunderts  mehrere  Auflagcn  erlebt  und  nach  ihrem 
Muster  sind  bis  auf  die  neueste  Zeit  unzahlige  Logarithmentafeln 
bearbeitet;  theils  mit  Hinweglassung  der  naturlichen  Sinus  und 
Tangenten,  welche  wenig  gebraucht  werden,  theils  vennehrt  um 
andere  mehr  oder  weniger  nUtzliche  Zugaben.  Gardiner,  welcher 
im  Jahre  1741  eine  dritte  Auflage  der  Sherwinschen  Tafel 
besorgte,  bearbeitete  gleichzeitig  eine  von  10  zu  10  Secunden 
fortschreitende  Tafel,  welche  als  die  erste  dieser  Art,  1742  zu 
London  in  Gross-Quart  erschien  *).  Eine  zweite  Auflage  derselben 
ebenfalls  in  Gross -Quart,  welche  um  die  Logarithmen  der  Sinus 
und  Tangenten  fUr  jede  einzelne  Secunde  bis  4  °  vermchrt  wm*de 
erschien  1770  zu  Avignon  =).     Nach   letzHerer   wurden   die  Tables 


1)  Tables  of  Logarithms. 

2)  Tables  de  Logarithmes. 
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portatives  von  Callet  bearbeitet,  die,  in  erster  Auflage  1783  zu 
Paris  erschienen,  spater  stereotjpirt,  wegen  ihres  bequemeren 
Formats  bald  die  frliheren  Tafeln  verdrangteu,  und  bis  auf  die 
neueste  Zeit  den  Vorrang  behaupteten.  Die  erste  Tafel  der 
3  ten  j^Yt  ist  die  grosse  Taylor'sche  Tafel;  welche  1792  zu  London 
erschien.  Eine  andere  im  Jahr  1829  zu  Paris  erscliienene  Tafel 
dieser  Art,  die  Bagay'sche '),  hat  die  grosse  Zalilenmenge  durch 
Anweudung  eiuer  kleineren  Ziffer  in  ein  massigeres  Format  ge- 
braclit.  Zu  den  Tafeln  der  1^*^"  und  2*«"  Klasse  sind  noch  zu 
rechnen,  die  fiir  die  Centesimal -Eintheilung  des  Quadranten  be- 
rechneten  siebenstelligen  Logarithmentafeln ,  die  von  Hobert  und 
Ideler^)^  welche  von  Hundertel  zu  Hundertel  Centesimalgrad  fort- 
schreitet  und  die  im  Jahr  IX  der  Republik  von  Delambre  heraus- 
gegebene  Tafel-''),  welche  ein  noch  zehnmal  geringeres  Intervall 
liat,  namlich  von  10  Centesimal  -  Secunden. 

Wenn  fiir  eine  fiinfstellige  Tafel  das  Intervall  von  einer 
Minute  ein  passendes  genannt  werden  kann,  weil  die  DifFerenzen 
nicht  zu  gross  werden,  um  den  Proportionaltheil  ftir  Secunden  noch 
mit  Leichtigkelt  im  Kopfe  berechnen  zu  konnen,  so  ist  dasselbe 
Intervall  fiir  eine  siebenstellige  Tafel  docli  von  jeher  als  ein 
hochst  unbequemes  erkannt  worden,  weshalb  schon  Gardiner  fiir 
eine  Verringerung  des  Inten^alls  Sorge  trug.  Es  ist  sogar  noth- 
wendig,  das  Intervall  noch  weiter  und  bis  auf  eine  Secunde  zu 
verringern, .  wenn  man  zur  Bedingung  macht,  dass  der  Proportional- 
theil auch  hier  sich  soil  im  Kopfe  ausrechnen  lassen.  Dieses 
kleinste  Intervall  hat  aber  mehrere  neue  Uebelstande  im  Gefolge, 
welche  den  Vortheil  der  kleineren  Differenzen  so  sehr  verkiimmern, 
dass  Tafeln  dieser  A.rt  nie  so  recht  in  Gebrauch  gekommen  sind, 
wenigstens  nicht  bei  Rechnern  von  Fach.  Das  gi-osse  Format 
derselben,  die  zu  grosse  Menge  nebeneinander  stehender  Columnen 
auf  jeder  Seite  und  der  Umstand,  dass  doch  noch  bei  weltem  nicht 
alle  Ziffem  Platz  finden  konnen,  sondern  die  AnfangsziiFem  der 
Logarithmen  liber  die  Columnen  miissen  geschi-ieben ,  die  Diffe- 
renzen ganz  foj-tgelassen  werden ,  so  dass  der  Rechner  sich  die 
letzteren  jedesmal  erst  bilden  muss,  machen  den  Vortheil  des 
kleinern  Inter  stalls  sehr  fraglich. 


!L 


1)  Nouvelles  Tuliles  astronoraiqoes  et  hydrographiquefl.     Paris,   1829. 

2)  Neue  trigoiurjiicrnsche  Tafeln,     Berlin,  1799. 

8)  Tables  trtgonoraetriqaes  d6ciraales,  calculf-cs  par  Ch,  Borda. 
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Die  bisherigen  Ausgabeii  des  logarithmisch  trigonometrlschen 
Handbuclis  von  Vega  batten  in  dem  trigonometrischen  Tbeile  das 
Intervall  von  1  Minute.  Die  gegenwartige  Bearbeitung  hat  es  sich 
angelegen  sein  lassen,  uicht  allein  durch  Einfuhrung  des  Intervalls 
von  10  Secunden  flir  den  ganzen  Quadranten  der  Tafel  eine  bohere 
Stelle  anzuweiseu;  sondem  ibr  auch  alle  Vorziige  zu  sicbem,  welcbe 
durcb  Form  und  innere  Einricbtung  erreicbbar  fur  ein  erleicbtertes 
Aufschlagen  der  Logaritbmen  nur  irgendwie  beitragen  konnen,  oder 
doch  als  solche  bis  jetzt  erkannt  sind.  Obgleich  hierdurcb  die 
Tafel  eine  nicbt  unbedeutende  Erweiterung  erbalten  bat,  ist  der 
Herr  Verleger  doch  keineswegs  gesonnen,  den  Preis  zu  andem, 
so  dass  die  Vorziige  einer  grossem  Ausgabe  sicb  mit  den  Vor- 
tbeilen  der  frliberen  kleineren,  dem  geringeren  Preise  werden 
vereinigt  finden,  Avie  es  bei  Werken  dieser  Art  wobl  nocb  nic^t 
vorgekommen  ist. 

Was  die  verbesserte  Einricbtung  der  Tafel  selbst  betrifft,  so 
ist  zu  erwabnen: 

1.  Die  systematische  Anordnung  der  Seiten  jeder  Ab- 
tbeilung,  welcbe  dabin  zielt,  dass  wenn  eiumal  die  ricbtige  Seite  des 
Bucbes  aufgescblagen  liegt,  bei  nur  geringer  IJebuug  das  Auge 
sicb  unwillktibrlich  nach  der  Stelle  richtet,  wo  der  verlangte  Loga- 
rithme  zu  sucben  ist.  Denn  nichts  erscbwert  den  Gebraucb  einer 
Tafel  mehr,  als  unstates  Umhersuchen.  Um  dieses  auf  eine  fiir  das 
Auge  wobltbuende  Art  zu  eiTeichen,  sind  leicbt  zu  unterscbeidende 
Haupt-  und  Unter-Abtheilungen  angebracht,  welcbe  dem  Auge 
den  nothigen  Rubepunkt  gewahren.  In  dem  crsten  Tbeile  sind 
auf  jeder  Seite  vier  solche  Euhepunkte,  namlich  auf  der  Seite 
links  die  den  Zahlen  10,  20,  30  und  40  entsprechenden  Zeilen, 
welcbe  in  doppelte  Linien  eingeschlossen  sind,  auf  der  rechten 
Seite  die  Zeilen,  welcbe  den  Zahlen  60,  70,  80  und  90  entspre- 
chen.  Die  zwiscbenliegenden,  den  Zahlen  1  bis  9  gegeniiber  ste- 
henden  Zeilen  sind  dann  wie denim  von  drei  zu  drei  durch  schwache 
Kaume  gesondert.  Im  zweiten  Tbeile  haben  die  Seiten  61  Zeilen. 
Da  hierdurcb  flinf  Hauptabtheilungen  entstehen,  so  ist  die  dritte, 
welcbe  von  oben  oder  von  unteu  der  Zahl  30  gegeniibersteht, 
noch  besonders  durch  starkere  Linien  hervorgehoben ;  die  Unter- 
Abtheilungen  sind  dieselben  geblieben.  Im  dritten  Tbeile  endlich 
sind  die  den  vollen  Minuten  entsprechenden  Zeilen  in  doppelte  Li- 
nien eingeschlossen  und  die  je  funfte  Minute  durch  starkere  Linien 
kenntlich    gemacht.     Diese    Einricbtung,    welcbe    zuerst    bei    der 
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Bechsstelligen  Tafel')  versucht  wurde,  gewahrt  zugleich  den  Vor- 
theil,  dass  bei  auf-  und  niedersteigendem  Argumente,  wie  im  2ten 
und  3ten  Thelle,  die  Linlen  zu  den  Zalilen  am  llnken  und  rechten 
Rande  der  Seite  immer  dieselbe  Lage  liaben,  welches  durch  die 
bislier  iibliclien  einfacben  Horizontallinien  nicbt  zu  erreicben  ist 

2.     Die    Ziffer.     Es    ist    scbon    ofter    von    Matbematikem 

und  Astronomen  die  Bemerkung  gemacbt  wordeU;  dass  die  in  den 

letzten  Decennien  Mode  gewordenen  stark   scbattirten  und  gleicb 

hoben  Ziffern,  wenn  aucb  der  Druck  im  Ganzen  sicb  besser  aus- 

nimmt,  bei  weitem  nicbt  so   gut  zu  lesen  sind,   als   die   alteren. 

Hierzu  kommt,  dass  die  neuere  Ziffer  leicbt  in  den  feineren  Tbei- 

len   beschadigt  wird;    so   dass  1  und  4,  0,  6  und  9,  3,  5  und  8 

kaum  mebr  zu  unterscbeiden  sind.     Aucb   ist  es  baufig  der  Fall, 

dass   eine   solcbe   stark   scbattirte   Ziffer,    die   obnebin  dm'cb   ibre 

tiefe  Scbwarze   scbon   das  Auge  blendet,    einen  viel   zu  geringeu 

weissen  Raum  iibrig  lasst,   dass  namlicb  die  Ziffern  sowobl  unter 

sicb  als  aucb  den  Linien,  welcbe  die  Spalten  trennen  viel  zu  nabe 

steben.     Alle   diese  Uebelstande   erscbweren  das  Aufscblagen  und 

ermliden  das  Auge.     Es  ist  daber  eine  Ziffer  genommen,  welcbe, 

nur  ausserst  wenig  scbattirt,    sicb  der  alteren  Form  mebr  nabert, 

tbeilweise   liber  und   unter  die   den  Haujjtkorper   einscbliessenden 

Parallellinien  binwegragt,    den  weissen  Grund  nicbt  zu   sebr  be- 

deckt  und  deren  Grosse  weder  zu  klein  ist,  um  von  mittelmassig 

starkem   Auge  leicbt   erkannt  zu  werden  nocb   zu   gross   um    die 

erforderlicbe  Menge  in  ein  massiges  Format  bringen  zu  konnen.  Der 

Schnitt  der  Ziffer  ist  cbarakteristiscb  verscbieden,  so  dass  selbst  bei 

geringen  Bescbadigungen,   die  nacb  langem  Gebraucbe  nicbt  aus- 

bleibeu,  nicbt  leicbt  Verwecbselungen  zu  befiircbten  sind.    Auf  eine 

zweckmassige  Vertbeilung  des  Raumes,  den  die  Ziffern  und  Linien 

einnebmen,  ist  besonders   geacbtet  und   erst  nach  vielfacben  Ver- 

sucben  und  mit  Beriicksicbtigung  aller  den  leicbten  Gebraucb  der 

Tafeln  fdrdernden  Umstande  die  Form  der  Seiten  festgestellt. 

3.  Man  fin  dot  baufig  in  dem  trigonometriscben  Tbeile  nebcn 
den  Graden,  Minuten  und  Secundcn  aucb  nocb  eine  Spalte,  welcbe 
denselben  Bogen  in  Zeitmaass  angiebt;  ebenso  im  ersten  Tbeile 
nocb  eine  oder  zwei  Spalten  fiir  die  in  Grade,  Minuten  und  Se- 
cundcn verwandclte  cinfacbe  oder  zebnfacbe  nebenstebende  Zabl, 
als  Secunden  gedacbt.   Dieses  und  Aebnlicbes  ist  iiberall  vcrmieden. 


1)  Logarithmorum  VI  decimalium  nova  tabula  Berolinensis.     Berlin,  1862. 
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da  die  doppeltcn  und  dreifachen  Argumente,  welche  iu  nautlschcn 
Tabellen  eher  an  ihrer  Stelle  sind,  auf  den  einfaclien  Gebrauch 
einer  Bicbeustelligen  Tafel  mebr  storend  einWirken  als  von 
Nutzen  sind.  Dagegen  ist  im  1^**°  Tbeile  am  Tusse  der  Tafel 
die   doppelte  Bogenverwandlung  des  Arguments    angegeben   nebst 

den  Logarithmen  von  und  — —  von  10  zu  10  Secunden,  von 

0  bis  2^  46'  40".  Diese  letzteren  vermitteln  den  Uebergang  von 
Log  Bogen  zu  Log  Sinus  und  Log  Tang,  imd  sind  in  der  Gco- 
daesie  von  besonderm  Werthe,  wo  mitunter  lange  E-echnuugen 
mit  kleiueu  in  der  Kegel  in  Secunden  ausgedmckten  Bogen  aus- 
zufiiliren  sind,  bei  welchen  aber  vier  oder  fiinf  Decimalstellen  der 
Secunde  gewahrt  werden  sollen. 

4.  Zur  Erleicbterung  der  Interpolation  sind  im  ersten  und  drittcn 
Tbeile  DifFerenztafelchen  hinzugefugt.  Mit  Hiilfe  einer  kleineren 
Ziifer  ist  es  ermoglicbt,  auch  auf  den  ersten  Seiten  fiir  jede  vor- 
kommende  Differenz  ein  solches  Tafelchen  zu  geben.  Diese  Ta- 
felcben  geben  die  Zebntheile  der  ganzen  Differenz  genau  an,  so 
dass  dureb  successive  Addition  der  Zehntel,  Hundertel  und  Tau- 
sendtel  der  Proportionaltbeil  bis  auf  die  letzte  Ziffer  genau  sicb 
berecbnet,  welches  bei  der  gewobnlichen  Einricbtung  nicht  der 
Fall  ist.  Die  sebr  haufig  vorkommende  Einricbtung,  womach  das 
Differenztafelchen  fiir  die  ganze  Gegend,  wo  es  placirt  ist,  ohne 
Riicksicht,  ob  die  Differenz  um  eine  Einbeit  grosser  oder  geringer 
ist,  zur  Anwendung  kommt,  musste  als  ungenau  verworfen  werden. 
Wenn  im  dritten  Tbeile  die  Tafelchen  im  Anfange,  d.  h.  von  5  ^ 
an,  wegen  Mangel  an  Eaum  nur  fiir  Differenzen,  die  um  10  Ein- 
heiten  verscbieden  sind,  augebracht  werden  konnten,  dann  von  5 
zu  5,  von  3  zu  3  und  endlich  von  24  Grad  an  erst  fUr  jede 
Differenz,  bo  ist  der  Vortheil,  welchen  sie  bei  der  Literpolation 
gewahren,  doch  um  so  hoher  anzuschlagen  als  andere  Tafeln  gar 
Nichts  bieten. 

5.  Eine  besondere  Aufmerksamkeit  ist  auf  den  richtigen  Ansatz 
der  siebenten  Declmalstelle  verwendet  worden.  Da  der  genaue 
Werth  elnes  Logarithmen,  wenn  er  nicht  einer  ganzen  Zahl  gleich 
ist,  nur  durch  unendlich  viele  Decimalstellen  ausgedriickt  gedacht 
werden  kann,  so  betrageu  die  auf  die  siebente  Stelle  folgendeu 
Decimalstellen  nothwendlg  mehr  odei*  weniger  als  funf  Einheiten 
der  achten  Stelle.  Im  ersten  Falle  muss  die  siebente  Stelle  um 
eine  Einbeit  erhoht  werden,   im  letzteren  nicht,   damit  der  Tafel- 


Vni  VORWORT. 

Logaritlimus   immer  um  weniger  als  eine  halbe  Einheit  der  letzten 
Stelle  von  dem  wahi-en  Werthe  des  Logarithmen  abweiche.     FiAr 
den  richtigen  Ansatz  der  siebenten  Stelle  ist  daber  die  Kenntniss 
der  folgenden  Ziffern  erforderlicb.    Eine  Vergleichung  mit  Vega's 
Thesaurus  logarithmorum  ' )  liess  unter  den  Logarithmen  der  Zahlen 
nur  diejenigen  als  zweifelhaft  iibrig,   bei  welchen  der  zehnstellige 
Logarithmus  auf  500  endigte,  und  welche  daher  bis  zur  flinfzehn- 
ten    Stelle   nachgerechnet  wurden.     Da    die    zehnte  Decimalstelle 
sich  durchgangig,  auch  bei  vielen  andem  Nachrechnungen  als  genau 
erwies,   so   war   es  nicht  nothig   auch   noch   die  auf  499  und  501 
endigenden   Logarithmen   auf  eine   grossere  Menge  von  Decimal- 
stellen  zu  berechnen.    Anders  verhielt  es  sich  aber  mit  der  trigo- 
nometrischen  Abtheilung.    Der  Thesaurus  logarithmorum  kann  hier, 
mit  Ausnahme  weniger  Falle,  welche  von  Vega  selbst  angegeben 
sind,  und  soweit  das  Argument  von  10  zu  10  Secunden  fortschreitet, 
wohl  nur  als  einAbdruckvonVlack2)angesehen  werden,  da  vielfache 
Vergleichungen  fehlerhafter  Stellen  keinen  Unterschied  zwischen  bei- 
den  Tafeln  ergeben  haben.   Die  Unsicherheit  der  letzten  Stelle  steigt 
aber  bis  auf  vier  Einheiten,  einzelne  Falle,  wo  5  und  6  Einheiten 
vorkommen,  ungerechnet,  und  es  war  daher  nothig  alle  Logarithmen 
nachzurechnen,  deren  Endziffern  zu  496,  497,  498,  499,  500,  501, 
502,  503  und  504  im  Thesaurus  angesetzt  sich  finden,  weil  eine 
Berichtigung  um  mehr  als  4  Einheiten  die  letzte  Stelle  des  sieben- 
stelligen  Logarithmen   andern   konnte^'),     Diese  Eechnungen   sind 
mit  Hiilfe  der  Brigg'schen  vierzehnstelligen  TafeU),  deren  Anga- 
ben  durch  Bildung  von  Differenzreihen  gepriift  wurden,  ausgefuhrt 
und  es  hat  sich  gezeigt,   dass  in  neueren  Tafeln  und  auch  in  den 
friiheren  Ausgaben  dieses  Handbuchs   viele  Logarithmen   desshalb 
unrichtig   angesetzt   sind,   weil   man   den  Angaben   des  Thcs.  log. 
zu  viel  Vertrauen  geschenkt  hat.    Zur  Vergleichung  der  Sinus  und 
Tangenten,  welche  von  Secunde  zu  Secunde  fortschreiteu  gab  der 
Thes.  log.  nur  bis  2  Grad   die   zehnzifFrigen  Logarithmen  und  es 
musste  daher  fiir  das  Intervall  von  2  bis  5  Grad  ein  anderes  Mittel 
aufgesucht  werden.     Die  Interpolation  aus  der  Trig,  britt.,  welche 


1)  Thesauras  logarithmoi  um  completus.     Leipzig  1794. 

2)  Trigonoraetria  artificialis.     Gouda  1633. 

3)  Es  kommcn  auch  andere  Fchlcr  vor,  die  keineswcgs  als  Druckfehlcv  sondern  als 
Utclicnfeliler  angesthen  werden  raussen.  So  sind  die  drei  letzien  Ziffern  517  in  log  tang 
0°  2'  7"  um  90  zu  hoch  angegeben.    Sinus  und  Contangente  haben  denselben  Fehler. 

4)  Trigonomctria  britannica,  hcrausgegebcn  von  Gellibrand,  Gouda  1G33. 
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sich  zunachst  darbot;  zeigte  sich  nach  mehrfachen  Versuchen  zu 
zeitraubend,  well  sechs  Diffcreiizreilien  in  Rechnung  zu  ziehen 
waren.  Die  Interpolation  zwischen  die  von  10  zu  10  Secunden 
gegebenen  zehnzifFerigen  Logarithmen  scliien  misslich;  da  die  Un- 
sicherheit  der  letzten  Stelle  bei  den  interpolirten  Zahlen  noch  grosser 
werden  musste.  Es  wurde  daher  der  directen  Berechnung  der 
Vorzug  gegeben,  um  so  mehr,  als  diese  bei  schicklicher  Anordnung 
am  schnellsten  und  sichersten  zum  Ziele  fuhrte.  Zuerst  warden 
fiir  das  ganze  Intervall  von  0  bis  5  Grad  von  400  zu  400  Secunden 

die  Logarithmen  von und -^ —  berechnet;  die  fiir  diese  Func- 

tionen  nach  Potenzen  von  x  fortlaufenden  Eeihen  convergiren  sehr 
schnell,  so  dass  man  nur  vier  Glieder  derselben  gebraucht  um  den 
Logarithmus  auf  14  Decimalstellen  genau  zu  erhalten,  und  vier 
Differenzreihen  geniigen  zur  Interpolation.  Nachdem  diese  durch 
DifFerenzen  gepriift,  und  durch  Interpolation  auf  das  Intervall  von 
100  Secunden  gebracht  waren,  wurden  die  ersten  zehn  Stellen 
weiter  interpolirt  bis  auf  das  Intervall  von  1  Secunde,  hierzu  die 
Logarithmen  der  Zahlen  addirt,  wodurch  sich  die  sammtlichen 
Sinus  und  Tangenten  bis  auf  zehn  Stellen  ergaben.  Nachdem 
noch  diejenigen  der  auf  solche  Weise  erhaltenen  Logarithmen 
welche  sich  auf  499,  500  und  501  endigten,  wegen  einer  durch 
die  Interpolation  entstandenen  Unsicherheit  von  1-^  Einheiten  auf 
weitere  3  Stellen  nach  dem  ersteren  auf  14  Stellen  entworfenen 
Tableau  durch  Interpolation  berechnet  waren,  wobei  die  vierzehn- 
stelHgen  Logarithmen  der  natiirlichen  Zahlen  aus  der  Brigg- 
schen  Tafel ' )  zur  Anwendung  kamen,  war  das  Material  vorhandeU; 
um  jeden  in  die  vorliegende  Tafel  aufzunehmenden  Logarithmus 
mit  aller  Scharfe  angeben  zu  konnen,  unabhangig  von  anderwel- 
tigen  Angaben.  Nachdem  aber  die  siebente  Decimalstelle  fest- 
stand,  wurden  die  vorhergehenden  sechs  Decimalstellen  durch  Dlf- 
ferenzen  gepriift,  und  dadurch  die  Ueberzeugung  ihrer  Richtigkeit 
gewonnen. 

Zur  Erlangung  eines  moglichst  fehleiii-eien  Druckes  sind  vor 
der  Stereotypic  drel  Probeabziige  gelesen  und  einer  nach  den 
fertigen  Platten.  Die  beiden  ersten  Probedrucke  wurden  durch 
Vergleichung  mit  dem  Manuscript  berichtigt,  der  dritte  dagegen 
durch  DIfferenzen  gepriift  um  gegen  Schreibfehler  im  Manuscript 


1)  H.  Briggii  arithmetica  logarithmica.     London  1624. 
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gesichert  zu  sein.  Endlicli  ist  die  letzte  Decimalstelle  mit  Gar- 
diner, Babbage'),  Callet2)  und  tbeilweise  mitTaylor^)  ver- 
glichcn.  Gardiner,  welch er  seine  siebenstelligen  Logarithmeu 
ebenfalls  durch  Abkiirzung  der  zelmstelligeu  nach  Vlack  genom- 
men,  ist  sehr  vorsichtig  zu  AVerke  gegangen,  um  die  siebente  Stelle 
ricbtig  zu  erhalten.  Wenn  er  in  der  Vorrede  zu  seiner  Tafel  sagt, 
dass  er  die  letzte  Stelle  von  Vlack  vorher  durcb  Diflferenzen  ge- 
priift  und  viele  Fehler  berichtigt  babe,  so  muss  dieses  in  der  That 
mit  vieler  Umsicbt  gescbehen  sein,  denn  die  Vergleicbung  hat 
nur  zwei  Falle  ergeben,  wo  die  letzte  Stelle  nicht  ganz  ricbtig 
angesetzt  ist,  namlich:  log  52943  und  log  cos  24  »  55'  30",  welche 
zu  7238086  und  9.9575404  angegeben,  beide  um  eine  Einheit  der 
letzten  Stelle  zu  gross  sind.  Der  genaue  Werth  dieser  Logarith- 
meu ist  7238085  4683559  und  9.9575403  4999866.  Diese  Sorgfalt, 
welche  sich  auch  auf  denjenigen  Theil  ausdehnt,  welcher  die  Lo- 
garithmeu fur  jede  Secunde  von  0  bis  72  Minuten  enthalt,  scheint 
bei  den  spateren  Bearbeitern  von  Logarithmen-Tafeln  nicht  die 
verdiente  Wurdigung  gefunden  zu  baben,  endlich  sogar  vollig  in 
Vergessenheit  gerathen  zu  sein,  wie  tbeilweise  aus  den  Zusatzen 
erhellt,  welche  die  spateren  Ausgaben  des  Gardiner  erhalten 
baben,  tbeilweise  daraus,  dass  nach  dem  Erscheinen  des  The- 
saurus logarithmorum,  worin  wie  schon  erwahnt,  nur  wenige 
Logarithmen  des  Vlack  berichtigt,  die  meisten  unverandert  ab- 
gedruckt  sind,  die  Herausgeber  von  Tafeln  sich  hiernach  richteten, 
entwedei-  die  Miibe  einer  scharfen  Kritik  scheuend  oder  verblen- 
det  durch  die  Ankiindigung  des  Preises  von  einem  Dukaten  fiir 
jede  feblerhafte  Stelle,  wiihrend  keine  der  friihereu  Tafeln  etwas 
Aehnliches  gewagt  hatte.  Nur  hierdurch  lasst  es  sich  erklaren, 
dass  in  neueren  Tafeln  mehrere  Logarithmen  auf  den  fehlerhaften 
Werth,  wie  er  aus  Vlack  sich  ergiebt,  zuruckgefuhrt  sind,  unge- 
achtet  solche  im  Gardiner  ricbtig  stehen.  Beispielc  sind:  1.  der 
log  sin  von  20  29'  50",  dessen  genauer  Werth  8,6391970  5001389 
ist,  und  dessen  7te  Stelle  von  Gardiner  sehr  ricbtig  als  1  ange- 
geben wird.  Da  aber  in  Vlack  und  Vega  der  zehnstellige  Lo- 
garithme  zu  6391970  499  angegeben  ist,  so  findet  man  in  den  neue- 
ren Tafeln  und   auch  im  Taylor  0  als   siebente  Stelle.     2.  Der 


1)  Table  of  logarithms.     London  1826. 

2)  Tables  portatives  dc  logarithnics,     Paris  1796.     Tirage  1821. 

3)  Tables  of  logarithms.     London  1792. 
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log  tang  von  50  7'  40"  ist  8,9529682  4994086.  VlackundVega 
haben  9529682  501.  Gardiner  giebt  als  7te  Stelle  2,  die  neue- 
ren  Tafeln  incl.  Taylor  dagegen  3.  3.  Der  log  tang  von  7  »  23'  50" 
ist  glclch  9;1 133684  5003401,  also  5  die  richtlge  siebente  Stelle. 
Vlack  und  Yoga  aber  baben  1133684  499,  wessL^ab  die  neueren 
Tafeln  und  aiich  Taylor  4  angeben.  4.  Der  log  tang  7  °  59'  0"  ist 
9,1468849  4989462  also  9  in  siebenter  Endziffer.  Vega  und  Vlack 
haben  1468849  501  und  die  neueren  Tafeln  setzen  daher  50  als 
letzte  Stellen.  5.  Der  log  sin  von  20  0  9'  0"  ist  9,537l6iiS  5003911, 
dagegen  in  Vlack  und  Vega  5371628  499.  Gardino-  glebt  9, 
die  Neueren  8  an  der  siebenten  Stelle. 

Die  im  Jahre  1770  zu  Avignon  veranstaltete  zweite  Auflage  des 
Gardiner  entbalt  ausscr  den  Bammtlichen  Logaritbmen  der  ersten 
Auflage,  die  obue  Abanderuug  aufgenommen  wurden  ' ),  die  log  sin 
fiir  jede  Secunde  von  72'  bis  4  Grad,  und  die  log  tang  fur  jede  >5e- 
cunde  zwischen  0  und  4  Grad.  Die  Logaritbmen  dieser  Erweiterung 
baben  nicht  den  Grad  von  Sebarfe,  wie  die  aus  der  iilteren  Tafel  iiber- 
nommenen,  wenngleich  ibnen  eine  Genauigkeit  nicht  abzusprechen 
ist,  welche  immer  noch  den  spateren  Tafeln  hiitte  zum  Muster  dienen 
konnen.  Die  Vergleichung  ergab  namlich  22  um  eine  Einhelt  fehler- 
hafte  Stellen  unter  22032  Logarithmeu.  Diese  beiden  Ausgaben  haben 
Grossquart- Format,  welches  fiir  den  Gebrauch  etwas  unbequem 
ist.  Aus  diesem  Grunde  und  well  die  Gardinerschen  Tafeln  anfin- 
gen  seltener  zu  werden,  bearbeitete  Callet  eine  neue  logarithmisch- 
trigonoraetrische  Tafel,  welche,  in  der  Officin  von  FIrmin  Dido t 
gedruckt,  die  erste  war,  bei  welcher  der  Flatten druck  versucht 
wurde  und  zur  Anwendung  kam.  Ausser  einer  langen  EInleitung 
iiber  die  Bcrechnung  und  Anwendung  der  Logarithmen,  ausser 
Tafeln  der  natiirlichen  Sinus  und  Cosinus,  Tangenten  und  Co- 
tangenten,  den  Neperschen  und  Briggischen  Logarithmen  der 
Zahlen  auf  20  und  60  Decimalstellen,  fandeu  die  sammtlichen 
Logarithmen  der  Avignonschen  Ausgabe  des  Gardiner  Aufhahme. 
Die  letzteren  wurden  noch  dahin  erweitert,  dass  die  log  sin  und 
log  tang  von  Secunde  zu  Secunde,  welche  die  Avignonsche  Ausgabe 
bereits  bis  4  Grad  enthielt,  noch  um  einen  Grad  welter  berechnet 
und  hinzugefiigt  wurden.  Hierbei  ist  aber  der  durch  Gardiner 
eingefuhrte  Grad  von  Genauigkeit  ganzlich  ausser  Acht  gelasaen. 


1)    Einige   Druckfeliler,    welche    in    den   29   Jahren  ihres   Gebrauchcs   entdeckt 
waren,  wurden  berichtigt,  wogegen  vielc  neue  Druckfehler  entstanden  sind. 
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Eine  Vergleichung  mit  diesem  Theile,  welcher  6480  Logarithmen 
enthalt;  welche  in  den  Ausgaben  des  Gardiner  nicht  vorkom- 
men,  ergab  1368  Logarithmen,  bei  welcben  die  letzte  Stelle  um 
eine  Einheit  fehlerhaft  angesetzt  ist.  Endlich  wurde  noch  die 
Endziffer  sammtlicher  36000  Logarithmen  der  zweiten  Abtheilung 
mit  Taylor;  welch er  hinsichtlich  der  Genaulgkeit  der  Endziffer 
gewohnlich  als  Muster  aufgestellt  wird,  verglichen,  und  jede  Dif- 
ferenz,  welche  sich  dabei  ergab,  eiaer  besondern  Untersuchimg 
unterworfen.  Hiernach  ergaben  sich  35  Falle,  in  welchen  die 
letzte  Stelle  bei  Taylor  um  eine  Einheit  unrichtig  ist.  Darunter 
sind  19  mit  den  fehlerhaften  Angaben  der  Ausgabe  Avignon 
Ubereinstimmend. 

Die  Vergleichung  der  Logarithmen  des  ersten  Theiles  mit  der 
ausserst  sorgfaltig  bearbeiteten  Tafel  von  Babbage,  in  welcher 
zuerst  Grundsatze  Uber  die  Construction  von  Tafeln  aufgestellt 
werden,  ergab  einen  Fall,  namlich  den  Logarithmus  von  52943, 
welcher  wie  bei  Gardiner  um  eine  Einheit  zu  gross  angesetzt 
ist.  Derselbe  Fehler  ist  auch  in  Callet,  Taylor,  Delambre 
und  andem  alteren  Tafeln,  offenbar  weil  alle  die  Angaben  des 
Gardiner  ohne  weitere  Discussion  abgeschrieben  haben. 

Die  erste  Correctur  dieser  Tafel  ist  von  dem  Kegierungs- 
Geometer  Herrn  Lautensach  gelesen  worden,  die  zweite  von 
dem  Studiosus  der  Naturwissenschaften  Herrn  Goldammer,  eine 
dritte  Kevision  von  mir  nach  Differenzen.  Nach  der  Stereotypic 
haben  sich  in  die  Flatten  -  Eevisionen  getheilt  die  Herren  V  o  Ik- 
man  n,  gegenwartig  Astronom  in  San  Jago  und  Koch,  Diatar 
im  Ministerium  flir  Handel. 

Berlin. 

RREMIKER. 
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Die  Brigg'Bchen  Logaritlimeji,  welclie  als  Erleichterungsmlttel 
bei  Ausfuhrimg  grosserer  numerischer  Rechnuugen  ausschliesslich 
gebraucht  werden,  siud  Exponenten  der  Zahl  10,  deren  Potenzen 
den  zugeliorigen  Zahlen  gleich  sind.     Sind  uamlicli   a   und  b   die 
Logaritlimeu  der  Zahlen  A  und  B,  so  hat  man  die  Gleichungen 
lO-^  =  A  und  10^  =  B 
oder  log  A  =  a  und  log  B  =  b 
und  die  Lehre  von  den  Potenzen  und  Logarithmen  leitet   bieraus 
die  nachstehenden  Gleichungen  ab 

10a  +  b  =  AB,  10'^-"  =  ^,  lO-'^^AS  10^=  ^A 

oder  logarithmisch  geschrieben- 

log  AB  =  a  +  b;  log  —  =  a  —  b;  log  A'=  =  a  c,  log^  A=- 

woraus  man  sieht,  dass  die  Logarithmen  von  Producteu;  Quotien- 
ten  geiimden  werden,  wenn  man  die  Logarithmen  der  Factoren 
addirt  oder  subtrahirt,  die  Logarithmen  der  Potenzen  oder  Wur- 
zeln  aber,  wenn  man  die  Logarithmen  der  Grundzahleu  mit  dem 
Exponenten  multiplicirt  oder  dividirt.  Die  Anwendung  dieser 
vier  Formeln,  worauf  sich  das  ganze  Rechnen  mit  Logarithmen 
beschrankt,  wird  aber  dadurch  bedingt,  dass  zu  jeder  gegebeneu 
Zahl  der  zugehorige  Logai-ithme  mit  Leichtigkeit  gefunden  werden 
kann,  und  zu  jedem  gegebenen  Logarithmen  wiederum  die  zuge- 
horige Zahl,  welches  zu  vermittelu  der  Zweck  der  Logarithmen- 
tafeln  ist. 

Aus  dieser  Erklarung  der  Logarithmen,  v/elche  fiir  den 
praktischen  Rechner  vollkommen  ausreichend  und  liberall  maass- 
gebend  ist,  folgt  nun  femer,  dass 
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log         1  =  0  log  0,1         =  --  1 

log     10  =  1  log  0,01      =  —  2 

log    100  =  2  log  0,001    =—3 

log  1000  =  3  log  0,0001  =  —  4 

etc.  etc. 

und    dieses    sind    die    einzigen   Zahlen,    deren    Logarlthmus    eine 

ganze  Zahl   1st.     Von  alien  iibrlgen  Zahlen  ist  der  Logarlthmus 

eIne  ganze  Zahl  (Charakterlstik  oder  KennzifFer)  mit  angehangtem 

Declmalbruch  (Mantlsse)   und  dieser  Decimalbruch  hat  die  Elgen- 

thiimllchkelt,  dass  er  nie  vollstandig  hingeschrleben  werden  kann, 

well  er  ohne  Ende  fortgeht.     Gliickllcherweise  kommen  aber  nur 

selten  Falle  vor,   in  welchen   die  Kenntniss   von   mehr  als  sieben 

Decimalstellen    dieses   Braches    erforderllch    ware,    in    der   Kegel 

geniigen    sogar  vier   oder   fiinf  Stelleu    und   nur    in   den   feinsten 

Rechnungen  wendet  man  sechs  oder  sieben  an. 

TAFEL  L 

Um  fiir  Irgend  eine  Zahl,  welche  aus  Ganzen  und  einem 
Decimalbnich  zusammengesetzt  ist,  den  Logarlthmus  zu  erhalten, 
oder  wenn  umgekehrt  zu  einem  gegebenen  Logarlthmus  die  ange- 
horige  Zahl  zu  suchen  ist,  wendet  man  eine  Tafel  an,  worin  die 
Logarlthmen  aller  ganzen  Zahlen  von  10000  bis  100000  verzeichnet 
sind.  Eine  solche  Tafel  ist  die  von  Pag.  6  bis  Pag.  185.  Wenn 
derselben  noch  wenige  Selten  vorangeschickt  sind;  mit  den  Loga- 
rlthmen von  1  bis  1000,  so  ist  dieses  mehr  der  Bequemlichkelt 
wegen  geschehen,  als  well  ein  Bediirfniss  daflir  vorhanden  ge- 
wesen  ware,  da  diese  sammtlichen  Logarithmeii  schon  in  jener 
Tafel  vorkommen. 

Gegeben  eine  Zahl,  gesucht  deren  Logarlthmus. 

In  der  ersten  mit  N  (numerus)  liberschriebenen  Spalte  sind 
die  Zehner  einer  vorgelegten  fiinfzifferigen  Zahl  a'ufzusuchen  und 
in  der  Horizontal -Reihe  desselben  N  die  Einer.  Die  vier  letzten 
Ziffem  des  Logarlthmen  stehen  nun  da,  wo  die  Horlzontalzelle, 
welche  den  Zehnem  entspricht,  mit  der  Vertical -Columne  der 
Einer  zusammenti-ifFt.  Die  drei  ersten  ZlfFern  des  Logarlthmen 
Btehen  in  der  mit  0  liberschriebenen  Columne  und  sind  fiir  siimmt- 
liche  Ziffem  derselben  Horizontalreihe  gemeinschaftlich.  Sind  diese 
drei  Ziffern  nicht  angegeben,  so  gelten  die  vorhergehenden,  oder 
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hat  die  erste  der  vier  letzten  ZiiFern  einen  Strich,  so  gelten  ala 
erste  drei  Ziifem  die,  welclie  in  der  zunachst  folgenden  Zeile 
stehen.  Es  sei  z.  B.  der  Logarithme  von  24818  zu  suchen.  Man 
gehe  Pag.  35  in  der  ersten  Vertical  -  Columne  bis  2481  heninter 
und  nun  horizontal  nach  rechts  bis  in  die  mit  8  ilberschriebene 
Columne.  Hier  findet  sich  die  Zahl  7668.  Diese  vier  letzten 
Ziffern  werden  mit  den  in  der  Columne  0  urn  di-ei  Zeilen  fruher 
stehenden  Ziffern  394,  welche  fiir  mehrere  Zeilen  dieselben  blcl- 
ben,  zusammen  gelesen,  wodurch  man  3947668  erhalt.  Die  Keun- 
ziffer,  welche  in  der  Tafel  nicht  mit  angegeben  ist,  ist  durch- 
gehends  4,  daher  der  Logarithmus  von  24818  =  4,3947668.  Hatte 
man  den  Logarithmus  von  24833  zu  suchen,  bo  wurden  die  vier 
letzten  Ziffern  0292,  weil  die  0  mit  einem  Striche  versehen  ist 
mit  den  ersten  drei  395  zu  verbinden  sein,  daher  log  24833  = 
4,3950292.  Hat  die  vorgelegte  funfzifferige  Zahl  noch  Decimal- 
stellen,  so  wird  mit  diesem  Decimalbruch  die  Differenz  der  Loga- 
rithmen  multiplicirt ,  und  das  Product  zu  dem  Logarithmus  der 
ganzen  Zahl  addirt.  Ware  z.  B.  die  vorgelegte  Zahl  24833,73, 
welche  zwischen  den  ganzen  Zahlen  24833  und  24834  liegt,  so 
wiirde  man  die  Logarithmen  dieser  letzteren  Zahlen  von  einauder 
abziehen,  also  0467  —  0292  =  175  und  diese  Differenz  mit  0,73 
multiplicireu,  wodurch  man  128  erhalt.  Diese  128  sind  alsdann 
noch  zu  dem  Logarithmen  4,3950292  zu  addiren,  so  dass  man 
4,3950420  als  den  Logarithmen  von  24833,73  erhalt  Zur  Er- 
leichtenmg  dieser  Multiplication  sind  fur  jede  der  auf  der  aufge- 
schlagenen  Seite  des  Buches  vorkommenden  DIfferenzen  kleine 
Tafelchen  beigefiigt,  welche  in  der  mit  P.  P.  {partes  proportionales) 
uberschriebenen  Spalte  unter  einander  stehen.  Diese  Tafelchen 
gebeu  die  Zehntel  der  ganzen  Differenz  an,  woraus  sich  dann 
leicht  auch  die  Hundertel,  Tausendtel  etc.  ergeben.  In  dem  vor- 
gelegten  Falle  kommt  das  mit  175  ilberschriebene  Tafelchen  zur 
Anwendung,  und  man  entnimmt  aus  demselben 
fUr  0,7  .  .  .  .  122,5 
-    0,03   .  .  .      5,25 

zusammen   .  .  127,75 

wovon  die  Decimaltheile  weggelassen  werden,  mit  Erhohung  jedoch 
der  letzten  Ziffer  um  eine  Einheit,  wenn  der  fortbleibende  Decimal- 
bruch mehr  als  0,5  betragt. 

Aus   den  Logarithmen   der  filnfzifferigen   Zalilen   lassen   sich 


XVI  EiNLElTUNG. 

aber  Behr  leicht  die  aller  Ubrigen  Zahlen  finden,  da  solche  nur 
in  der  Kennzlifer  von  jenen  verschieden  sind.  Hatte  man  z.  B, 
den  Logaritlimen  von  24,83373  zu  suchen,  so  wurde  man  den 
Logarithmen  von  24833,73  nehmen,  und  davon  den  log  1000  ab- 
ziehen.  Da  letzterer  =  3  ist,  so  erhalt  man  log  24,83373  = 
1,3950420.  Eben  so  ist  log  248337300  =  log  24833,73  -f-  log 
10000  =  8,3950420.  Ist  die  gegebene  Zahl  ein  achter  Brach, 
z.  B.  0,06103,  BO  findet  sich  auf  Pag.  108  der  Logarithme  von 
61030  =  4,7855434  und  man  hat  alsdann  log  0,06103  =  tBu^^utj 
=  log  61030  —  log  1000000  =  4,7855434  —  6.  Dieser  Loga- 
rithme wird  negativ  =  —  1,2144566,  wofur  jedoch  der  bequemeren 
Rechnung  wegen  8,7855434  —  10  geschrieben  wird,  so  dass  die 
Mantisse  als  positive  Zahl  in  die  Eechnung  eingeht.  Im  Allge- 
meinen  wird  man  daher  aus  jeder  vorgelegten  Zahl,  entweder 
durch  Anhangen  von  Nullen  oder  durch  Absondern  der  ersten 
funf  Ziffern,  eine  fiinfzifferige  Zahl  bilden,  dazu  den  Logarithmen 
in  der  Tafel  aufsuchen,  und  die  Kennziffer  urn  eine  Einheit  ge- 
ringer  nehmen,  als  die  Anzahl  der  Ziffern  der  vorgelegten  ganzen 
Zahl  betragt.  Die  Kennziffer  eines  achten  Bruches  wird  erhalten, 
wenn  man  die  Anzahl  der  nach  dem  Komma  des  Decimalbruches 
folgenden  Nullen  von  9  abzieht. 

Gegeben  ein  Logarithmus ,  gesucht  die  zugehOrige  Zahl. 
Ist  ein  Logarithmus  gegeben  und  soil  die  zugehorige  Zahl 
gesucht  werden,  so  suche  man  zuerst  die  drei  ersten  Ziffern  der 
Mantisse  in  der  mit  0  iiberschriebenen  Spalte,  alsdann  in  den  mit 
0,  1,  2  .  . .  iiberschriebenen  Columnen  diejenigen  vier  Ziffern,  welche 
zunachst  kleiner  sind  als  die  des  vorgelegten  Logarithmen.  Hierzu 
entnimmt  man  aus  der  Vertical  -  Columne  N,  die  auf  derselben 
Zeile,  wo  die  vier  letzten  Ziffern  gefunden  werden,  stehenden 
vier  ersten  Ziffern  der  Zahl  und  die  Kopfzahl  der  Verticalspalte 
als  flinfte.  Ist  z.  B.  gegeben  der  Logarithmus  2,5833980,  so  fin- 
det man  auf  Seite  62  den  Logarithmus  5833915,  welcher  zur  Zahl 
38317  gehort.  Die  Differenz  zwischen  diesem  und  dem  nachst- 
folgenden  Logarithmen  ist  113,  die  Differenz  aber  mit  dem 
gegebenen  Logarithmen  ist  65.  Die  auf  die  funfte  Stelle  der 
gefundenen  Zahl  folgenden  Ziffern  werden  nun  gefunden,  wenn 
man  65  durch  113  dividirt,  und  zwar  eine  Stelle,  wenn  dieser 
Bruch  lOmal,  zwcl  Stellen,  wenn  er  lOOm.al,  drei  Stellen,  wenn 
er    1000  mal   genomraen   wird.     Mehr   Stelh-n    zu    nehmen  wtirde 
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Nicht8  niitzen,  well  die  dritte  schon  unslcher  ist.  Diese  Division 
wird  aber  durch  das  DiflferenztHfelchen  113  erleichtert.  Nimmt 
man  aus  demselben  das  zunachst  kleinere  Zehntel  56,5  welchera 
5  entspricht  und  zieht  dieses  von  65  ab,  wodurch  man  8,5  erhalt, 
so  geht  man  mit  dem  Zehnfachen  hiervon,  also  mit  85  wieder 
in  dasselbe  Tafelchen  ein,  erhalt  7  als  zweite  Stelle  mit  der 
Differenz  85  —  79,1  =  5,9,  mit  dessen  Zehnfachem,  also  mit  59 
I  man  zum  Drittenraal  eingeht,  um  noch  5  zu  entnehmen.  Die  auf 
die  ersten  fUnf  Ziftem  folgenden  sind  also  575  und  die  sammt- 
licheu  Ziffern  der  zu  suchenden  Zahl  38317575.  Da  der  gegebene 
Logarithme  aber  die  KennzifFer  2  hat,  so  ist  das  Komma  nach 
der  dritten  ZifFer  zu  setzen,  daher  die  gesuchte  Zahl  selbst  = 
383,17575.  Die  Charakteristik  konnte  iibrigens  jede  beliebige 
andere  sein,  das  Aufsuchen  der  Zahl  wiirde  doch  immer  dasselbe 
bleiben,  und  nur  das  Komma  w^Urde  eine  andere  Stelle  erhalten. 
Wiire  z.  B.  gegeben  der  Logarithmus  9.5833980,  so  -wurde  die 
zugehorige  Zahl  aus  zehn  Ziftem  bestehen.  Da  aber  zu  der  ge- 
gebenen  Mantisse  nur  die  obigen  acht  Ziffern  der  zu  suchenden 
Zahl  gefunden  werden  konneu,  so  niussen  noch  zwei  Nullen  an- 
gehangt  werden,  wodurch  man  3831757500  erhalt.  Ware  gegeben 
7,5833980  —  10  als  Logarithme,  so  wiirde  die  zugehorige  Zahl 
=  0,0038317575  sein.  Die  Berechnung  des  Proportionaltheils, 
welche  bei  einiger  Uebung  und  mit  Hiilfe  der  Differenztafelchen 
leicht  im  Kopfe  gemacht  werden  kann,  so  dass  keine  andere  Zahl 
als  die  zu  suchende  wirklich  geschrieben  wird,    stellt  sich   dem- 

nach  so: 

Gegebener  Logarithmus  ....  2,5833980 

Pag.  62.  Zahl  383,17  ....  2,58339^5 
Differenz  65 

Nach  ileiu  Differenz  -  Tafelchen  113  5      •  •  •  56,5 

Ferner 7    •  •  •  79,1 

-       •  •  •  •_: 5_-  •  •  59 

Gesuchte  Zahl  =  383,17575 

Beztiglich  des  Eechnens  mit  Logarithmen  ist  zu  bemerken, 
dass  Falle  vorkommen  konnen,  in  welchen  von  einem  Logarith- 
mus wieder  der  Logarithmus  zu  nehmen  ist.  Hat  man  z.  B.  eine 
Zahl  mit  einem  vielzifferigen  Exponenten  zu  potenzireu  oder  die 
Wurzel  zu  nehmen  nach  einem  Exponenten,  der  aus  vielen  Ziffern 
zusammengesetzt  ist,  so  wiirde  der  Logarithme  der  gegebenen 
Zahl  mit  einer  andem  grossen  Zahl  zu  multipllciren  oder  zu  divi- 
diren  sein,  welches  wieder  am  besten  mit  Logarithmsn  ausgefUhrt 
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wird.     Als  erstes  Belspiel  mSge  die  Zahl  23,90087  mit  1,1087023 

potenzirt  werden.  Der  Logarithme  von  23,90087  ist  =  1,3784137. 

Da  derselbe  mit  1,1087023   zu  multipliciren   ist,    so   nehiD<3   man 

von  beiden  Zahlen  die  Logarithmen,  namlich 

log  1,3784137  =  0.1393796 
log  1,1087023  =  0.0448149 
log  1,5282504  =  0,1841945 

und  zu  der  Summe  0,1841945  suche  man  die  Zahl  1,5282504  auf, 
welche  der  Logarithme  der  gesuchten  Potenz  ist  Diese  ist  daher 
=  33,748186. 

Hatte  man  als  zweites  Beispiel  die  7,001705*^  Wurzel  von  0,791 
zu  nehraen,  so  wtirde  der  Logarithme  von  0,791  also  9,8981765  — 
10  mit  jenem  Wurzelexponenten  zu  dividiren  sein.  In  diesem  Falle 
ist  aber  der  Dividend  eine  DIfFerenz,  und  es  wird  einfacher,  den 
negativen  Logarithmus  herzustellen  und  zu  dividiren,  als  den 
Minuend  und  Subtrahend  jeden  besonders  zu  dividiren  und  durch 
Subtraction  der  Quotienten  einen  Tafel  -  Logarithmus  herzustellen. 
Der  negative  Logarithmus  aber  ist  =  —  0,1018235,  und  man  hal 
daher 

log  0,1018235  =  9,0078480  —  10 

log  7,001705  =  0,8452038 

log  0,0145427  =  8,1626442  —  10 

Zu  der  Differenz  8,1626442  —  10  ist  die  zugehorige  Zahl 
0,0145427,  welches  der  Logarithme  der  Wurzel  ist.  Dieser  ist 
aber  negativ,  weil  er  durch  Division  eines  negativen  Logarithmen 
durch  eine  positive  Zahl  entstanden  ist;  daher  ist  der  Tafel -Lo- 
garithme =  10  —  0,0145427  —  10  =  9,9854573  —  10  und  die 
zugehorige  Zahl  =  0,9670687,  welches  die  verlangte  Wurzel  ist. 

TAFEL  II. 

Um  zu  einem  innerhalb  der  ersten  flinf  Grade  liegenden 
Bogen  den  log  sinus  oder  log  tang  zu  erhalten,  oder  den  log  co- 
sinus  oder  log  cotangente  zu  einem  innerhalb  85  und  90  Grad 
liegenden  Bogen,  bedient  man  sich  gewohnllch  der  Tafel  II, 
Pag.  188  bis  Pag.  287.  Dieselbe  enthalt  auf  der  linken  Seite 
des  aufgeschlagenen  Buches  die  Logarithmen  der  Sinus  zwischen 
0  und  5  Grad.  Grade  und  Minuten  stehen  oben,  die  Sekunden 
am  linken  Rande.  Diese  Logarithmen  sind  zugleich  die  der 
Cosinus  des  Complement -Winkels,  fur  welchen  die  Grade  und 
Minuten  unten  stehen  und  die  Sekunden  am  rechten  Rande.     So 
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ist  der  log  sin  !»  11' 46"  nach  Seite  210  =  8,3196173,  welcher 
gleichzeitig  auch  der  log  cos  von  88°  48'  14"  ist.  Die  rechte 
Seite  des  aufgesehlagenen  Buclies  enthalt  bei  ganz  gleicher  Ein- 
richtung  die  Logarithmen  der  Tangenten,  zwischen  0  und  5  Grad 
bei  absteigendem  Argumente,  und  die  Logarithmen  der  Cotangen- 
ten  zwischen  85  und  90  Grad  bei  aufsteigendem  Argumente. 

Gegeben  ein  Bogen,  gesucht  dessert  Log  sin  oder  Log  tang. 

Fiir  jede  voile  Secunde  siud  die  log  sin  und  log  tang  un- 
mittelbar  angegeben.  Sind  Theile  von  Secunden  gegeben,  so 
wird  der  Proportionaltheil  auf  dieselbe  Art  berechnet  wie  bei  den 
Logarithmen  der  Zahlen.  Zu  dem  Ende  wird  der  der  volleu  Se- 
cunde des  gegcbenen  Bogens  entsprechende  Logarithme  von  dem 
folgeuden,  der  nachst  folgenden  Secunde  entsprechendeu  abgezo- 
gen,  oder  dieser  von  jenem,  die  Differeuz  mit  dem  Bruchtheil  der 
Secunden  multiplicirt  und  das  Product  zu  dem  ersten  Logarithmen 
addirt  oder  davon  abgezogen,  je  nachdem  die  Logarithmen  wach- 
seu  oder  abnehmeu.  Das  erstere  ist  hier  bei  absteigendem  Argu- 
mente der  Fall,  das  letztere  bei  aufsteigendem.  Als  Beispiel  sei 
der  log  sin  von  2^  19'  49  ",71  gesucht.  Auf  Pag.  234  findet  man 
zunachst  den  der  vollen  Secunde  entsprechendeu  log  sin  =  8,6091653. 
Die  Differenz  mit  dem  folgenden  Logarithmen  ist  518,  welche  mit 
0,71  multiplicirt  367,78  giebt,  wofiir  368  zu  nehmen  ist.  Dieser  Pro- 
portionaltheil zu  dem  vorigen  Logarithmen  addirt,  giebt  8,6092021 
als  den  gesuchten  log  sin. 

Als  zweites  Beispiel  moge  der  log  cotg  86°  53'  11  ",374  ge- 
sucht werden.  Die  den  gesuchten  Logarithmen  einschliessenden 
sind  nach  Pag.  251.  8,7355695  und  8,7355307  und  deren  Diffe- 
renz ist  388.  Man  multiplicire  daher  diese  letztere  mit  0,374,  und 
subtrahire  das  Product  =  145  von  dem  ersten  dieser  Logarithmen, 
well  solche  fiir  steigendes  Argument  abnehmen.  Man  erhalt  da- 
her 8,7355550.  Ist  ein  log  sin  oder  log  tang  gegeben,  und  der 
zugehorige  Bogen  durch  die  Tafel  11.  zu  suchen,  so  ist  das  Ver- 
fahren  genau  dasselbe,  als  wenn  zu  einem  gegebenen  Logarithmen 
die  Zahl  gesucht  wird.  Man  sucht  in  der  Tafel  den  nachstkleine- 
ren  oder  nachstgrosseren  Logarithmen,  je  nachdem  die  Logarith- 
men mit  dem  Bogen  wachsen  oder  abnehmen,  bildet  die  Differenz 
zwischen  diesem  und  dem  gegebenen  Logarithmen  und  dividirt 
dieselbe  durch  die  ganze  Differenz.  Hierdurch  erhalt  man  Bruch- 
theile  Secunden,   welche  zur  vollen  Secunde  desjenigen  Logarith-   I 
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men,  von  dem  man  ausgegangen  ist,  hinzugefligt  werdcn.  Es  sei 
8  5139150  als  log  cos  gegeben.  Der  nachstgrossere  Tafel-Loga- 
rithme  ist  nach  Pag.  224.  8,5139642,  daher  die  Differenz  mit  dem 
gegebenen  =492.  Wird  diese  durch  die  ganze  Differenz  =645 
dividirt,  so  erhalt  man  0,763,  welche  zur  vollen  Secunde  43  hin- 
zukommen.     Der  gesuchte  Bogen  ist  daher  88 ^  7'  43 ",763. 

1st  eine  Rechnung  mit  kleinen  innerhalb  der  ersten  30  Minuten 
liegenden  Bogen  durchzufiihren,  mit  der  Bedingung,  dass  die  siebente 
Decimalstelle  der  Logarithmen  vollig  scharf  beibehaiten  werde,  wie 
solches  in  der  hoheren  Geodaesie  verlangt  wird,  so  mlissen  bei  dem 
Uebergange  von  Bogen  zu  log  sin,  log  tang  oder  umgekehrt  fUuf 
Decimalstellen  der  Secunde  in  Rechnimg  gebracht  werden.  Die  An- 
wendung  der  Tafel  11.  wird  alsdann  sowohl  wegen  der  bei  Berecli- 
nung  der  Proportionaltheile  vorkommenden  grossen  Multiplicatio- 
nen  und  Divisionen  als  auch  deshalb  unbequem,  dass  zweite  Dlf- 
ferenzen  zu  beriicksichtigen  sind,  weshalb  die  Anwendung  der 
Tafel  1.  vorzuziehen  ist.  Um  mit  Hiilfe  derselbcn  cinen  log  sin 
oder  log  tang  zu  finden,  nimmt  man  den  Logarithmus  dcs  in  Se- 
cunden  ausgedruckten  Bogen  und  addirt  dazu  die  am  Fusse  der 
Seiten  angegebene  Zahl  S  oder  T,  deren  gemeinschaftliche  An- 
fangsziffem  4,685  sind.  Ist  z.  B.  zu  dem  Bogen  22'  57 ",7083 
log  sin  und  log  tang  zu  suchen,  bo  nimmt  man  nach  Pag.  13: 

log  1377,7083  =  3>i39i573 

S  22'  58  =  4,6855716 

T  22  58  =  4.6855813 

log  sinus  =  7,8247289 

log  tang  =  7.8147386 

WO  bei  der  Interpolation  der  Zahlen  S  und  T  nur  die  ganzcn 
vSecunden  in  Betracht  kommen.  Ware  der  Bogen  137",77083  ge- 
geben, 80  wiirde  man  den  log  Bogen  ebenfalls  nach  Pag.  13  neh- 
raen,  die  Zahlen  S  und  T  aber  nach  Pag.  2  mit  dem  Argument 
2'  18".     Man  wiirde  also  haben: 

log  i37*,77o83  =  a.n9i573 

S     2'  i8'        =  4.6855748 

T  2'  18'  =  4.6855749 
log  sinus  =  6,8247321 

log  tang  =  6,8247322 

Ist  umgekehrt  zu  einem  log  sin  oder  log  tang  der  zugehSrige  Bo- 
gen gesucht,  80  entnehme  man  zuerst  aus  Tafel  11.  den  zugeho- 
rigen  Bogen  in  ganzen  Secunden,  und  hierzu  die  Zahl  S  oder  T. 
Diese  wird  von  dem  gegebenen  Logarithmen  abgezogen  und  zu 
dem  Rest  die  Zahl  aufgesucht,  welche  dann  den  verlangten  Bogen 
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iu  Secunden  ausdrlickt.  Es  sei  z.  B.  7,1690522  als  log  tang  ge- 
geben.  Nach  Pag,  189  liegt  der  zugehorige  Bogen  z-\visclien  5'  4" 
und  5'  5".    Die  Zahl  T  ist  also  nach  Pag.  3  =  4,6855752,  dalier 

log  tang 7,1690521 

T  5' 4'  ■  •  •  4.685575^ 

Rest    2,4834770 

zugehorige  Zahl  .  .  304,4227 
Oder    5'  4',4227 

Da   bei   diesera   Vcrfahren   die    zu    benutzeudeu   Zalilen    auf  zwei 

oder  gar  drei   verschiedenen  Seiteu   aiifzusuchen   sind,   so   ist   zur 

Abklirzung  auf  Pag.  575  eiiie  Tafel  beigefugt,  woraiis  bis  35  Mi- 

nuteu  alle  UebergSnge  zwischen  S,  Bogeu  und  log  sinus,  ebeu  so 

zwiscben  T,  Bogen  und  log  tang  auf  eine  leichtere  Weise  cntnom- 

men  -werden  konnen.    Bei  grossen  geodaetiscbcn  Eecbuungcn  Avird 

dieselbe  aus  dem  Buche  herausgenommen,  auf  starkes  Papier  auf- 

gezogen,   und  als  Hulfstafel  benutzt,   so  dass   ausser   dieecr  Tafel 

nur  die   Logarithraen    der   Bogen    gebraucht   werden.      Bczuglich 

der  p]inricbtung  dieser  Tafel  ist  zu  bemerken,  dass  die  Zahl  S  = 

4,6855749  bis  1'39"  und  log  sin  =  6,681  gilt.    Von  1'40"  resp. 

von  6,682   an  gilt  gleich   die  folgende  4,6855748.     Alle  iibrigen 

S  cntsprechen  den  beigesetzten  Bogen  und  log  sin  genau,  so  dass 

bei  einera  Uebergange  vom  Bogen   oder  log  sin  zur  Zahl  S   das- 

jenige   S   genommen  wird,   welches   dem   gegebeuen  Bogen   oder 

log  sin    am    nachsten    liegt.      Dasselbe   Verhaltniss    findet    bei    T 

statt,   so   dass   rait  Ausnahme   von   einigen   der   letzten  S   und  T, 

welche  um  10  Einheiten  wachsen,  jede  Interpolation  wegfallt,  da 

ein  Blick   in  die  Tafel  geniigt,   um    ohne  Weiteres  das  verlangte 

S  oder  T  aus  ihr  zu  entnehmen. 


TAFEL  m. 

Diese  Tafel  enthalt  fiir  jede  zehnte  Secunde  des  Quadranten 
die  Logarithmen  der  Sinus,  Cosinus,  Taugenten  und  Cotangenten. 
Von  0  bis  45°  stehen  die  Grade  am  Kopfe  der  Tafel,  die  Minu- 
ten  und  Secunden,  bezeichnet  durch  '  und  ",  am  linken  Rande 
und  fis  gilt  die  Ueberschrift  am  Kopfe.  Von  45  bis  90°  stehen 
die  Grade  unten,  Minuteu  und  Secunden  am  rechten  Rande  und 
es  gilt  die  Uebeisclmft  am  Fusse.  Diese  sich  gegenuber  stehen- 
den  Argumente  erganzen  sich  zu  90  Grad,  und  die  Sinus  und 
Tangenten,  d.  h.  deren  Logarithmen,  cines  Winkela  liber  45  Grad 
sind  ebenfalls  den  Sinus  und  Tangenten  seines  Complementwinkels 


XXII  ErKLEITUNG. 

gegentibergestellt,  well  jene  von  diesen  und  diese  von  jenen  gleich- 
zeltig  bezlehungsweise  die  Cosinus  und  Cotangenten  bllden.  Der 
Symmetrie  wegen  steht  zimachst  dem  Argumente  der  Sinus,  dann 
die  Tangente,  dann  die  Cotangente  und  zuletzt  der  Cosinus,  und 
da  flir  den  Complementwinkel  dieselben  Zahlen,  aber  in  umgekehr- 
ter  Ordnung  gelten,  so  steht  wieder  dem  Argumente  zunachst  der 
Sinus,  dann  Tangente,  Cotangente  und  Cosinus,  wie  es  in  den 
TJeberschriften  am  Kopfe  und  Fusse  zu  ersehen  ist.  Die  Differen- 
zen  je  zweier  Logarithmen  stehen  beim  Sinus  und  Cosinus  rechts 
neben  demselben  auf  der  Zwischenzeile,  und  sind  mit  d  (differen- 
tia) iiberschrieben,  bei  den  Tangenten  und  Cotangenten  zwiscben 
diesen  Spalten  und  ebenfalls  auf  der  Zwischenzeile  mit  d.  c.  (dif- 
ferentia communis)  iiberschrieben,  weil  diese  Differenz  fiir  beide 
gilt.  Die  Sinus  und  Cosinus  sind  fiir  den  ganzen  Quadranten  und 
die  Tangenten  zwischen  0  und  45  achte  Briiche,  deren  Logarithmen 
also  negativ.  Die  Kennziffer  derselben  und  die  Mantisse  sind  jedoch 
iiberall  positiv  und  so  angesetzt,  dass  noch  — 10  zu  erganzen  ist.  Bei 
den  Tangenten  von  45  bis  90  Grad  dagegen  fallt  diese  Erganzung  aus. 

Gegehen  ein  spitzer  Winkel,  yesucht  (lessen  Sinus  (Logarithmus  Sinus). 

Da  nur  fiir  jede  zehnte  Secunde  der  Sinus  unmittelbar  auge- 
o-eben  ist,  so  muss  fiir  die  Einer,  Zehntel  und  Hundertel  interpo- 
lirt  werdeu.  Dieses  geschieht  wie  bei  den  Logarithmen  der  ganzen 
Zahlen,  indem  der  die  Einer,  Zehntel  und  Hundertel  bildende  De- 
cimalbruch  mit  der  Differenz  multiplicirt,  imd  das  Product  zn  dem 
den  volleu  Zehnem  entsprechenden  Sinus  addirt  wird.  Es  werde 
z.  B.  der  Sinus  von  IS^  51' 27  ",21  gesucht.  Der  Sinus  von  18° 
51'  20"  ist  9,5094491  und  die  Differenz  616.  Wird  diese  mit  0,721 
multiplicirt,  bo  erhalt  man  444,  welche  zu  9,5094491  hinzugelegt 
den  verlangten  log  sin  namlich  9,5094935  geben.  Die  Berechnung 
dieses  Products  wird,  wenn  man  nicht  lieber  eine  Tafel  der  Pro- 
portionaltheile ' )  nebenbei  benutzen  will,  durch  die  am  Rande  ste- 
hen den  Differenztafelchen  erleichtert,  von  welchen  hier,  da  nicht 
fiir  jede  Differenz  ein  solches  Tafel chen  hat  angebracht  werden 
konnen,  das  von  614  genommen  werden  kanu.  Dieses  Tafelchen 
giebt  fUr  0,7  ...  429,8,  dann  fiir  0,02  ...  12,3  und  fur  0,001  ...  0,6 
zusammen  also  442,7.  Da  aber  616  die  Differenz  ist,  so  ist  noch 
0,721  mit  2  zu  multipliciren  =1,4  und  zu  dem  vorigen  zu  addi- 


1)  Bremiker,  Tafel  der  Proportionaltheile.    Berlin   1843  bei  Ferdinand  Diimmler. 
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ren,  wodurch  man  deu  Proportionaltheil  444  erhSlt.  In  gleicher 
Weise  hatte  man  das  auf  der  llnken  Seito  stchende  Tafelchen  G17 
benutzen  konnen,  daraus  444,9  erhalten,  wovon  noch  0,721  raal  1 
also  0,7  abzuziehen  gewesen  ware,  so  dass  das  Kesultat  sich  ebenso 
ergeben  hatte. 

2m  einem  gegehenen  spitzen  Winkel  die  Tangente  avfziisuchen. 

Die  Logarithmen  der  Tangenten  sind  ebenso,  wie  die  der  Si- 
nus, von  0  bis  90  Grad  bestandig  im  Wachsen  begnffen,  so  dass 
der  Proportionaltbeil  ebenfalls  addirt  wird.  Die  Berechnung  des- 
selben  wird  genau  ebenso  wie  beim  Sinus,  durch  Multiplication 
der  ganzen  Diftcrenz  mit  dem  aus  den  Einern,  Zehnteln  und  Hun- 
derteln  der  Secunden  zu  formirenden  Decimalbruche  ausgeflihrt, 
wobei  in  Ermangelung  besserer  Hiilfsmittel  die  Differenztafelchcn 
benutzt  werden  konnen.  Als  Beispiel  moge  der  Logarithmus  der 
Tangente  von  5Go  22'  3  ",89  gesucht  werden.  Auf  Pag.  491  erhiilt 
man  zunachst  die  den  vollen  Zehnera  von  Secunden  entsprechende 
Tangente  =  0,1770234.  Die  Diiferenz  mit  der  folgenden  Tangente, 
welche  wegen  des  aufsteigenden  Arguments  iiber  jener  steht,  ist 
457.  Man  geht  daher  mit  0,389  In  das  mit  457  iiberscliriebene 
Tafelchen  ein,  entnimmt  aus  demselben  nach  der  Reihe  137,1,  36,6 
und  4,1,  zusammen  also  177,8,  wofur  In  ruuder  Zahl  178  genom- 
men  werden.  Diese  178  zu  jenen  0,1770234  hinzugelegt  gebcn 
0,1770412  als  die  gesuclite  Tangente. 

Hlerbel  darf  bemerkt  werden,  dass  ein  einlgermaassen  gelibter 
Rechner  die  Berechnung  der  Proportionaltheile  moglichst  kiuz  nl)- 
macht  und  namentllch  keine  der  im  letzten  Beispiel  angefiihrten 
Zalilen,  mit  Ausnahme  des  zu  suchenden  Logarithmen  wirkllch 
hinschreibt.  Derselbe  verfjihrt  vielmehr  wie  folgt:  Nachdem  die 
Seite  des  Buches,  also  hier  Pag.  491  aufgeschlagen,  wird  mit  einem 
Finger  der  Hnken  Hand  der  log  tang  von  56"  22'  0"  angemcrkt.  Ein 
Blick  lehrt,  dass  457  die  Differenz  ist  (ein  gelibter  Rechner  sieht 
gleichzeitig,  dass  dieses  in  der  That  die  Differenz  der  beiden  iiber 
einander  stehenden  Logarithmen  ist,  um  sich  gegen  einen  etsvaigen 
Druckfehler  zu  schiitzen).  Wahrend  nun  der  Finger  der  Hnken 
Hand  ruhig  liegen  bleibt,  wird  aus  dem  mit  457  iiberschriebenen 
Tafelchen  mit  dem  Argumente  0,389  zuerst  4,1  fiir  die  letzte  Zif- 
fer  9  entnommen,  diese  Im  Kopfe  zu  36,6  welche  der  8  entspre- 
chen,  addirt,  macht  40,7,  diese  endlich  zu  137,1  welche  der  3  ent- 
sprechen,  hinzuaddlrt,  welches  ebenfalls  dm-ch  den  blossen  Anblick 
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der  Zalilen  leicht  ausfUhrbar  ist,  geben  178.  Nachdem  auf  dies© 
Weise  der  Proportionaltheil  im  Kopfe  ausgerechnet,  wird  derselbe, 
indem  nun  das  Auge  sich  auf  die  letzten  Ziffern  0234  des  Loga- 
rithmen,  bei  welchem  der  Finger  ruht,  richtet,  ebenfalls  im  Kopfe 
hinzuaddirt,  wodurch  man  0412  als  die  vier  letzten  Ziffern  des  zu 
suchenden  Logarithmen  erhalt.  DIese  werden  endlich  mit  den  ersten 
Ziffern  0,177  zusammen  gelesen,  und  in  das  Rechnungs  -  Schema, 
wo  der  Logarithmus  gebraucht  wird,  eingeschrieben.  Diese  Kopf- 
rechnung  wird  dadurch  sehr  erleichtert,  dass  man  sich  angewohnt, 
die  kleinen,  immer  nur  aus  zwei  Summanden  bestehenden  Suramen 
von  der  Linken  zur  Rechten  zu  bilden,  so  dass  man  zuletzt  auch 
die  vier  letzten  Ziffern  des  Logarithmen  in  dieser  Ordnung  im 
Kopfe  hat,  und  im  Stande  ist,  den  ganzen  aus  acht  Ziffern  beste- 
henden Logarithmen  ebenfalls  von  der  Linken  zur  Rechten  hinzu- 
schreiben.  Das  Lesen  der  Summen  und  Differenzen  von  Logarith- 
men von  links  nach  rechts,  wenn  die  Summanden  iiber  einander 
stehen,  gewahrt  uberhaupt  beim  Rechnen  sehr  viele  Vortheile,  so- 
wohl  deshalb,  weil  es  bequeraer  ist  von  der  Linken  zur  Rechten 
zu  schreiben,  als  auch  weil  man  mit  einer  so  gelesenen  Zahl,  die 
haufig  nicht  weiter  gebraucht  wird,  ohne  sie  hinzuschreiben,  in  die 
Tafel  eingehen  kann,  um  den  entsprechenden  Bogen  zu  entnehmen. 

Zti  einem  gegehenen  spilzen  WinkeJ  die  Cotcmgente  zu  finden. 

Die  Logarithmen  der  Cotangenten  erganzen  sich  mit  den  Lo- 
garithmen der  Tangenten  immer  zu  10,  oder  eigentlich  zu  0,  iu- 
sofem  zu  den  Tangenten  oder  Cotangenten  noch  die  Zalil  —  10 
hinzugedacht  werden  muss.  Sie  nehmen  daher  von  0  bis  90  Grad 
bestandig  ab,  und  der  Proportionaltheil,  welcher  mit  derselben 
Differenz  zu  berechnen  ist,  wie  bei  den  Tangenten,  wird  abgezo- 
gen.  Als  Beispiel  moge  die  Cotangente  von  14°  55'  18",02  auf- 
gesucht  werden.  Auf  Pag.  379  findet  man  zunachst  den  Loga- 
rithmen 0,5743959  mit  der  Differenz  846.  Das  Differenztafelchen 
845  giebt  nun  zunachst  fiir  8,02  Secunden  den  Proportionaltheil 
677,7,  wozu  noch  wegen  der  um  1  grosseren  Differenz  0,8  hinzu- 
kommen,  so  dasa  man  678,5  erhalt.  Diese  von  dem  obigen  Lo- 
garithmen subtrahirt  geben  den  gesuchten  log  cotg  =  0,5743281. 

Zu  einem  spitzen  Winkel  den  Log  Cosinus  zu  suchen. 

Der  Logarithmus  Cosinus  findet  sich  auf  gleiche  Weise  wie 
der  LogarithmuB  der  Cotangente,  weil  derselbe  ebenfalls  von  0  bis 
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90  Grad  bestandig  abnimmt.  Ware  der  Winkel  45  o  41'  44  ",25 
gegebeii;  so  wurdc  man  von  dem  zu  45°  41'  40"  gehorigen  log  cos, 
Pag.  555,  9,8441569  0,425  mal  216,  also  92  abzuzlehen  liabeu, 
daher  9,8441477  erhalten. 

Gegeben   ein  Log  Sinus,    Cosinus,    Tangente  oder   Cotangente,  gesucht 
der  zvgehOrige  spitze   Winkel. 

Es  sind  zwei  Fiille  zu  unterscheiden,  wenn  zu  dem  gegebeneu 
Logarithmus  einer  trigonometrischen  Linie  der  zugehorige  spitze 
Winkel  aus  der  Tafel  genommen  werden  soil,  der  eine,  wenn  die 
Logarithmen  mit  dem  Bogen  waclisen,  der  andere,  wenn  sie  ab- 
nehmen.  Im  ersteren  FaUe,  welcher  bei  den  Sinussen  und  Tan- 
genten  stattfindet,  suclie  man  den  nachstklelneren  Logarithmen  auf, 
subtrahirc  solchen  von  dem  gegebeneu  und  dividire  diese  Differenz 
dmxh  die  gauze  Differenz,  welche  zwischen  dem  nachst  kleiueren 
und  nachst  grosseren  Logarithmen  stattfindet.  Dieser  Bruch  in 
Decimaltheile  vei-wandelt  giebt  dann,  wenn  das  Comma  um  eiue 
Stella  weiter  zur  Rechten  geriickt  wird,  die  Ganzen  und  Bruch- 
theile  von  Secuuden,  welche  mit  den  voUen  Zehneru  von  Secun- 
deu  des  Tafel-Logarithraeu,  von  dem  man  ausgegangen  ist,  zusam- 
men  gelesen  werden.  Die  Division  kann  mit  Hiilfe  der  Differenz- 
tafelchen  ausgefiihrt  werden.  Es  sei  z.  B.  log  sin  =  9,8725738 
gegeben.  Der  nachstkleiuere  log  sin  ist  nach  Pag.  540  =  9,8725654 
welchem  der  Bogen  48^^  13'  10"  entspricht.  Die  Differenz  dieses 
und  des  gegebeneu  Logarithmen  ist  84  und  die  gauze  Differenz 
188.  Ein  Blick  auf  das  mit  188  iiberschriebene  Differenztafelchen 
zeigt  nun,  dass  in  84  4  Zehntheile  enthalten  sind,  well  nach  dem- 
selben  75,2  die  nachst  kleinere  Zahl  ist.  Werden  diese  75,2  von 
84  abgezogeu,  so  bleiben  8,8,  welche  nach  demselben  Tafelchen 
4  Hundertel  geben,  weil  7,5  das  nachst  kleinere  Hundertel  ist  und 
es  bleiben  noch  1,3,  welchem  noch  7  Tausendtel  entsprechen.  Der 
ganze  Decimalbruch  ist  daher  0,447,  woraus  man  durch  Versetzung 
des  Comma  4,47  Secuuden,  daher  flir  den  verlangten  Bogen  48° 
13'  14 ",47  erhalt. 

Ist  zu  der  ganzen  Differenz  kein  Tafelchen  angegeben,  so 
kann  das  zu  einer  andeni  kleiueren  oder  grosseren  Zahl  berech- 
nete  benutzt  werden,  wenn  nur  der  Zahler  des  auszurechnenden 
Bruches  ebenfalls  um  einen  aliquoten  Theil   verkleinert   oder  ver- 

p 
grossert  wird.    Ist  namlich  der  Bruch  yr-  gegeben  und  will  man  da» 


XX  VI  ElNI.EIT UNG. 

fUr  die  Zalil  Q  zh  q  berechnete  Tjifelclien  anwenden,  so  nelime  man 

P 

statt  P  die  Zahl  P  i  -^  q,  uiid  gelie  hicrmit  in  das  Tafelchen  ein. 

w, 
1st  z.  B.  log  tang  =  9;2632000  gegeben,  so  ist  der  nachstkleinere 
Tafel-Logarithme  9;2631240  und  man  hat  die  Differenz  760  durcli 
1188  zu  dividiren.  Will  man  hierzu  das  Tafelchen  1180  anwen- 
deo;  so  wird  man  statt  760  mit  760  —  8  .  -{'^%\  =  760  —  5  =  755 
in  dasselbe  eingehen  mtissen,  womit  man  0,640  erhalt.  Auf  gleJche 
Weise  konnte  man  das  Tafelchen  1190  anwenden,  wenn  man  zu- 
vor  760  um  2  .  f  yVV  ^^^er  um  1  vergrosserte.  Man  wlirde  also 
mit  761  eingehen  und  dasselbe  E-esultat  0,640  erhalten.  Der  zu 
log  tang  =  9,2632000  zugehorige  Bogen  ist  daher  10°  23'  16 ",40. 

Nehmen  die  Logarithmen  ab,  wie  es  bei  der  Cotangente  und 
dem  Coslnus  der  Fall  ist,  so  geht  man  von  dem  nachst  grosseren 
Logarithmen  aus,  subtrahirt  davon  den  gegebeneu  und  dividirt 
diese  Differenz  durch  die  ganze  Differenz.  Ware  z.  B  der  log 
cos  =  9,7107395  gcgebcn,  so  wiirde  man  von  9,7107512  aus- 
gehen,  die  Differenz  117  bilden  und  solche  durch  das  Differenz- 
tafelchen  352  in  Secunden  und  Bruchtlieile  verwandeln.  Man  fin- 
det  0,332  und  daher  den  zugehorigen  Bogen  =  59"  5'  13  ",32. 

Soil  von  einem  Winkel  uber  90  Grad  der  log  sin  aufgesucht 
werden,  so  zieht  man  von  dem  gegebenen  Winkel  1,  2  oder  3 
Eechtc- Winkel  ab,  imd  nimmt  zu  dem  iibrigbleibenden  spitzen 
Winkel  den  Sinus,  wenn  2  Kechte-Winkel,  und  den  Cosinus,  wenn 
1  oder  3  Rechte- Winkel  abgezogcn  sind.  Ausserdem  sind  die 
Sinus  im  dritten  und  vierten  Quadranten  negativ,  welches  durch 
ein  dem  Logarithmen  angehangtes  n  angedeutet  wird.  In  gleicher 
Weise  wird  der  log  cos  eines  Wiukels  liber  90  Grad  gefunden, 
wenn  von  dem  gegebenen  Winkel  1,  2  oder  3  Eechte  abgezogen 
werden,  und  zu  dem  iibrigbleibenden  spitzen  resp.  der  Sinus,  Co- 
sinus  oder  Sinus  genoramen  wird.  Die  Cosinus  smd  ira  zweiten 
und  dritten  Quadranten  negativ,  welches  cbenfalls  durch  ein  dem 
Logarithmen  angehangtes  n  angedeutet  wird.  Bei  Tangenten  und 
Cotangenten,  welche  im  zweiten  und  vierten  Quadranten  negativ 
sind,  findet  dieselbe  Verwechselung  statt,  wenn  1  und  3  Eechte- 
Winkel  abgezogen  sind.  Diese  Verhaltnisse  sind  in  nachstehen- 
dem  Tafelchen  iibersichtlich  zusammengestellt ,  wo  z  ein  Winkel 
im  ersten  Quadranten  vorstellt,  also  90  -f  z  im  zweiten,  180  +  z 
im  dritten  und  270  +   z  im  vierten  Quadranten  liegt 
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Bogen  Sinus        Cosinus     Taugente    Cotangente 


z 

-(-sin  z 

-f-  cos  /, 

-H  tang  z 

■+■  cotg  z 

90-f-z 

-f-  cos  z 

—  Kin  z 

—  cotg  z 

-  tang  z 

180  -H  Z 

—  sin  z 

—  cos  z 

-<-  tang  z 

-i-cotg  z 

270  -+-  z 

—  cos  z 

-h  sin  z 

-  cotg  z 

—  tang  z 

Aus  diesem  Tiifelchen  ist  umgekehrt  zu  erseheii;  dass  zu  jeder 
gegebenen  trigonomctrisclieu  LInic;  wcnn  das  Zelchcn  unbekannt  ist, 
innerhalb  der  ersten  vicr  Quadranten  vier  vcrscliiedene  Bogen  gefun- 
den  werden  konneii;  iind  zwel  wenn  das  Zeiclien  gegeben  ist.  Ist 
z.  B.  ein  Logarithmus  Cosinus  mit  angehangtem  n  gegeben,  so  dass 
also  der  Cosinus  negativ  ist,  so  kann  man  diesen  in  der  Rubrik  der 
Cosinus  aufsuclien  und  dem  zugehorigen  spitzen  Winkel  180  Grad 
Innzufiigcn,  oder  man  kanu  ihn  in  der  Rubrik  der  Sinus  aufsuchen 
und  dem  zugehorigen  spitzen  Winkel  90^  zulegen.  Soil  ein  Bogen 
durcli  cine  trigonometrische  Function  vollstandig  bestimmt  scin, 
so  muss  neben  dem  Zeicben  derselben  noch  das  Zeichen  ciner  zu 
demselben  Bogen  geborigen  beliebigen  andern  trigonoraetrischen 
Function  mit  gegeben  seln,  welche  beide  Functioncn  aber  nicht 
tang  und  cotang  sein  dlirfen,  oder  man  muss  aus  andern  Um- 
Btanden  wissen,  in  welcbem  Quadranten  der  Bogen  liegt.  Ge- 
wohnlicli  werden  die  trigonomctriscben  Bechnungen  so  eingei'ich- 
tet,  dass  man  zur  Bestimmuug  eines  Bogens  schliesslich  die  Lo- 
garitbmen  zweier  Zahlen  erhalt,  welclie  dem  Sinus  und  Cosinus 
proportional  sind,  nebst  dcren  Zeicben,  so  dass  kein  Zweifcl  liber 
den  Quadranten  iibrig  bleibt.  Sind  naralicli  die  Logaritbmen  von 
a  sin  A  und  a  cos  A  gegeben,  so  ist  die  DifFcrenz  beider  log  tang  A, 
und  A  liegt  im  ersten  oder  drittcn  Quadranten ,  wenn  sin  A  und 
cos  A  entweder  beide  positiv  oder  beide  negativ,  so  dass  tang  A 
positiv  ist;  oder  A  liegt  im  zweiten  oder  vierten  Quadranten,  je 
nacbdem  sin  A  positiv  und  cos  A  negativ,  oder  sin  A  negativ  und 
cos  A  positiv,  tang  A  also  negativ  ist.  Im  ersteren  Falle  geht 
man  also  in  die  Colurane  der  Tangcnten  ein,  eutnimmt  den  zuge- 
horigen spitzen  Winkel  als  den  gesuchten,  odor  addirt  noch  180° 
Iiinzu;  im  letzteren  dagegen  in  die  Columne  der  Cotangenten, 
entnimmt  den  zugehorigen  spitzen  Winkel  und  addirt  90  oder 
270  Grad.  Sobald  A  gefundcn,  erhalt  man  durcb  Subtraction 
von  sin  A  von  der  ersten,  oder  von  cos  A  von  der  zweiten 
Zahl  noch  den  log  a  dazu.  Nachstehende  Beispiele  mogen  dies 
naher  erlautern. 
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asm  A 
aco^A 

3,0857112 
2,7130088 

9,5028101 
9,672990911 

1,88391080 
2,005768711 

8,11585050 
7,9210259 

ting  A 

"Ma 

cos\ 
a 

0,3727024 
67  I  34,65 
9,9641106 

3,1216006 

9,829819211 
145  56  56,80 
9,9183138 

9,7546771 

9,8781421 
217  3  54,67 
9,9019759 
2,1037928 

0,194824611 
302  33  32,76 

9-9257435 
8,1901070 

In  diesen  Beispielen  ist  a  als  eine  positive  Zahl  angesehen. 
Soil  a  negativ  genommen  werden,  so  andert  sich  A  um  180^. 
Die  tang  A,  welche  uur  als  Argument  benutzt  wird,  mn  den  Bogen 
au8  der  Tafel  zu  entnehmen,  hatte  in  der  Eechnung  nicht  brau- 
chen  hinges chrieben  zu  werden.  Zur  Bestimmung  von  a  ist  der 
sin  A  oder  der  cos  A  benutzt,  je  nachdem  der  eine  oder  andere 
der  grossere  ist,  oder  was  dasselbe  ist,  die  in  der  Columne  rechts, 
mit  cos  iiberschrieben  stehende  Zahl,  weil  hier  die  Differenzen 
kleiner  sind,  der  Proportionaltheil  also  leichter  zu  berecbnen  ist. 
Der  aus  dieser  Columne  genommene  Logarithme  wird  danu  vou 
dem  grosseren  der  beiden  a  sin  A  und  a  cos  A  abgezogen,  um 
a  zu  erbalten. 
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Lies  tables  logarltlimiquos  et  trigononu'tiiques  a  sept  decimales 
qui  out  paru  jiisqu'ici ,  se  divisent  en  trois  classes.  La  premiere 
partie,  qui  contient  les  iogaritlimes  des  nombres  naturels,  se  trouve 
traitee  dans  toutes  ces  tables  h  pen  pr^s  de  la  merae  mani^re; 
mais  la  seconde  partie,  qui  contient  les  logarithmes  trigonomdtrlquea, 
est  envisag^e  de  plnsieurs  maniferes.  Celles  de  la  premiere  classe 
contiennent  les  logarithmes  des  Hgnes  trigonometriques  ponr  la  plus 
grande  partie  du  premier  quart  du  cercle,  jusqu'anx  minutes.  Dans 
celles  de  la  seconde  classe  on  poiisse  la  subdivision  jusqu'i  la  sixieme 
partie  d'une  minute;  c.  a.  d.  qu'on  donne  les  logarithmes  de  10  en 
10  secoudcs.  Dans  celles  de  la  troisieme  classe  on  donne  les  se- 
condes. 

Les  plus  anciennos  tables  des  logarithmes  de  sept  chiftres 
appartiennent  k  la  premiere  classe;  telles  sont  celles  de  Sherwin, 
Loudros  1705.  On  y  trouve  les  logarithmes  des  101000  premiers 
nombres,  les  sinus,  tangentes  et  secantes  avcc  leurs  logarithmes  cal- 
cules  jusqu'anx  minutes.  Ces  tables  ont  eu  plnsieurs  Editions  jusqu'ji 
la  fin  du  si^cle  precedent,  on  les  a  prises  pour  module  dans  la  plu- 
part  des  tables  qui  ont  paru  depuis;  les  unes  <:-tant  privoes  des  sinus 
et  des  tangentes  naturelles  dent  on  fait  pcu  d'usage,  les  antres  offrant 
des  additions  plus  ou  raoins  utiles.  Gardiner  qui  donna  en  1741  une 
troisieme  edition  des  tables  de  Sherwin,  travaillait  en  merae  temps  a 
calculer  des  tables  qui  allaicnt  de  10  en  10  secondes;  c'etaient  les 
premieres  de  ce  genre,  et  elles  parurcnt  en  1742  a  Londrrs  grand 
in  -  4".')     Leur    seconde    edition,    aussi    in  -  4",    publit^e    en     1770    k 
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Avignon'),  etait  augment^e  des  logarithmes  des  sinus  et  tangentes  pour 
cliaque  seconde  jusqii'a  4  degres.  D'aprfes  ces  tables  Callet  publia 
la  premiere  Edition  de  ses  ,,Table8  portatives"  en  1783  k  Paris.  Plus 
tard  elles  furent  6t(5reotypees,  et  I'avantage  de  leur  format  les  fit  pre- 
feroi-  a  toutes  les  tables  anciennes. 

Les  premieres  tables  de  la  troisieme  classe  furent  celles  de  Tay- 
lor; elles  parurent  sous  grand  format  en  1792  a  Londre.".  Ce  format 
fnt  diminue  consid^.rablement  par  Bagay-)  qui,  copiant  les  tables  de 
Taylor,  employa  de  plus  petits  eliiffres.  Parmi  les  tables  de  la  pre- 
miere rt  de  la  seconde  classe  on  doit  compter  celles  de  Hobert  et 
Ideler'),  qui  furent  caleul^es  a  sept  d^cimales  pour  la  division  cen- 
tesimale  de  Tangle  droit,  et  qui  donnaient  les  logaritbraes  de  cbaque 
centieme  de  degre;  et  en  outre  celles  de  Delambre*)  publi^es  I'an 
IX  de  la  republique,  qui,  divisant  encore  cet  intervalle,  procedaient  de 
10  en   10  secondes  centesimales. 

Dans  les  tables  a  cinq  decimales  Tintervalle  d'une  minute  permet 
de  calculer  de  ra^moire  avec  assez  de  facilite  les  parties  proportionelles 
pour  chaque  seconde;  mais  au  contraii'e  ce  meme  intervalle  est  selon 
I'aveu  general  tres  incommode  dans  les  tables  a  sept  decimales.  C'efit 
pour  cela  que  Gardiner  a  d&jk  clierche  le  moyen  de  diminuer  Tinter- 
valle.  II  est  m^me  necessaire  de  le  reduire  a  une  seconde  pour  pou- 
voir  ais^ment  calculer  encore  de  memoire  les  parties  proportionelles. 
Mais  la  petitesse  meme  de  cet  intervalle  amene  plusieurs  inconv^nients, 
qui  font  qua  les  calculateurs  de  profession  ne  se  sont  servis  que  rare- 
ment  des  tables  de  cette  espoce.  En  effet,  plusieurs  causes  diminuent 
Tavantage,  que  peut  offrir  cot  intervalle:  la  grandeur  du  format,  la 
foule  des  colonnes  paralleles  de  chaque  page  et  surtout  I'impossibilite 
do  placer  tons  les  chiffres  ensemble,  d'oii  il  r^sulte  que  les  premieres 
decimales  des  logaritbmes  doivent  etre  posees  au  dessus  des  colonnes, 
ct  les  differences,  qui  restent  a  calculer  pour  chaque  cas  partioulier, 
coniplttement  omises.  Dans  los  editions  du  manuel  logarithmique  ct 
trigonometrique  de  Yega  on  s'etait  borne  jusqu'ici  a  I'intervalJe  d'une 
minute.  Tel  est  le  r(5sura6  des  travaux  que  les  savants  out  entrepris 
jusqu'a  present  sur  ces  tables. 


1)  Tables  de  Logarithmes. 

2)  Nouvellcs  Tables  astronomiques  et  hydrograpliiques.     Paris,  1829. 

3)  Neue  trigonomctriscbe  Tafeln.     Berlin,   1799. 

4)  Tables  trigonomdtriques  decimales,  calculees  par  Ch.  Borda. 
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Nous  nous  sommes  eflForces  dans  ce  nouveau  travail,  de  remedier 
aux  deux  priucipaux  inconrenients  que  nous  avons  signales  plus  liaut ; 
c.  a.  d.  preraiferement  que  nous  avons  donne  les  intervalles  de  10  se- 
condes  pour  tout  le  quart  du  cercle,  secondement  que  nous  avons 
cherchd  la  forme  et  I'arrangement  qui  peuvent  assurer  a  ces  tables 
Tavantage  sur  toutes  celles  qui  ont  paru  jusqu'ici,  en  rendant  leur 
usage  plus  facile.  Ces  modifications  ont  necessairement  donn6  h  ces 
tables  un  accroissement  considerable:  cependant  le  libraire-editeur  n'a 
point  cru  devoir  changer  le  prix  accoutume,  en  sorte  que  les  petites 
editions  pr^c^dentes  n'ont  elles-memes  aucun  avantage,  du  c6t6  du 
prix,  sur  cette  grando  Edition. 

Quant  k  I'arrangement  des  tables,  nous  pouvons  signaler: 

1.  L'ordre  syst^raatique  des  pages  dans  cbaque  partie. 
Get  ordre  a  pour  but  de  fixer  Toeil  immediatement  sur  la  place  du  lo- 
garitbme  cherche.  On  a  employ^  a  cet  effet  des  divisions  principales 
et  secondaires  pour  en  faire  autant  de  points  de  repaire  sur  lesquels 
Toeil  ptit  s'arreter.  —  Chaque  page  do  la  premiere  partie  presente 
quatre  de  ces  points;  on  y  a  enferm^  entre  deux  traits  Ics  lignes 
correspondantes  aux  nombres  10,  20,  30,  40,  60,  70,  80,  90.  — 
Les  neuf  lignes  intermediaires  sont  elles-m^mes  disposees  en  trois 
groupes,  cbacun  de  trois  lignes.  —  Dans  la  seconde  partie  chaque 
page  contient  61  lignes.  On  les  a  distribuees  par  groupes  de  dix; 
et  la  ligne  trentieme  a  et6  distingu^e  par  des  traits  plus  marques. 
Quant  aux  subdivisions,  elles  sont  rest^es  les  mdmes  que  dans  la  pre- 
miere partie.  —  Enfin  dans  la  troisierae  partie  on  a  enferme  cntre 
deux  traits  les  lignes  correspondantes  aux  minutes  elles- m^mes,  et  les 
lignes  qui  repondent  a  tous  les  multiples  de  cinq  minutes  y  sont 
marquees  par  des  traits  plus  forts.  Cet  arrangement,  dont  nous  avons 
deja  use  le  premier  dans  notre  table  a  six  decimales '),  a  Tavautage, 
dans  la  seconde  et  la  troisieme  partie,  de  donner  aux  lignes  de  la 
marge  k  droite  une  position  parfaitement  sym^trique  aux  lignes  de  la 
marge  a  gauche,  c.  k.  d.  pour  I'argument  croissant  du  haut  et  du  bas; 
avantage  que  ne  sauraient  presenter  les  traits  horizontaux  simples  en 
usage  jusqu  ici. 

2.  Le  chiffre.  Les  mathematiciens  et  les  astronoraes  ont  sou- 
vent  reraarque  que  les  traits  trop  pleins  des  chiffres  modernes  et  leur 
6gale  hauteur   empdchent    de    les  lire   aussi  f'acileraent  que  les  auciens. 


1)  Logarithmorum  VI  decimalium  noTa  tabula  Berolinensis.     Berlin,  1862, 


quoique  rimpiessiou  dans  rensemble  fasse  un  bon  effet.  En  outre  Ic 
clii£Fre  moderne  risque  d'etre  alterd  dans  quelques  unes  do  &es  parties, 
de  maniere  que  Ton  ait  de  la  peine  a  distinguer  par  ex.  1  de  4,  0 
de  6  et  de  9,  3  de  5  et  de  8.  L'epaisseui*  de  ces  chiflFres  prend 
trop  d'espace  blanc;  il  en  rdsulte  enlre  ces  caracteres  et  Ics  ligues 
qui  separent  les  colonnes  un  rapprochement  qui  pout  araener  des  con- 
fusions; outre  que  la  noirceur  des  caracteres  est  bien  propre  a  <^blouir 
les  yeux.  II  resulte  de  la  que  I'on  ne  tronve  les  nombres  qu'avec 
difficult^,  et  que  les  yeux  ne  tardent  pas  a  se  fatiguer, 

C'est  pour  cela  que  nous  avons  pris  des  chifires  a  traits  legers, 
selou  la  forme  .-incienue,  et  que  nous  les  avons  fait  saillir  au-dessus 
et  au-dessous  de  la  ligne.  Aiusi  amincis,  ces  caracteres  ne  couvrcnt 
plus  trop  le  fond  blanc;  assez  petits  pour  etre  renfermes  dans  un  for- 
mat modique,  ils  sent  assez  grands  pour  etre  facilement  lus  par  la  vue 
la  plus  faible.  La  forme  des  cliiffres  est  loin  d'etre  indifFerente  dans 
de  parcils  ouvrages;  quelles  erreurs  ou  du  raoins  quels  embarras  ne 
peuvent  pas  nattre  des  alterations  que  ne  manquent  jamais  d'apporter 
le  temps  et  I'usage  que  I'on  fait  de  ces  tables?  Oa  a  done  fait  uue 
attention  particuliere  a  la  forme  des  chiffres,  de  meme  qu'a  la  position 
des  nombres  par  rapport  aux  lignes.  Ce  n'a  et6  qu'apres  une  ibule 
d'experiences  que  Ton  a  arrets  la  division  de  chaque  page;  et  dans 
cette  disposition  Ton  n'a  pas  cess^  d'avoir  en  vue  la  commodite  pratique 
de  ces  tables. 

3.  En  beaucoup  de  tables,  on  tronve  dans  la  partie  trigono- 
metrique,  outre  les  degres,  minutes  et  secondes,  une  autre  colonne 
qui  donne  Tare  en  mesure  du  temps.  Dans  la  premiere  partie  on 
rencontre  de  meme  une  ou  deux  colonnes,  ou  sont  convertis  en  degres, 
minutes  et  secondes  les  nombres  qui  precedent  a  gauche  et  qui,  sim- 
ples ou  decuples,  expriment  des  secondes.  —  Nous  avons  supprim^ 
ces  additions  et  d'autres  somblables,  parceque  les  arguments  doubles 
ou  triples  n'appartiennent  qu'a  erabarasser  le  simple  usage  des  tables 
de  sept  chiffres.  Toutefois,  dans  la  premiere  partie,  on  (rouve  au  has 
des  pages   deux  conversions  des  arguments  en  arcs;    de  meme    les  lo- 

sin  X  tang  x  ,         .  j         j       •     ,-^ 

garithmes  de  et  — - —  pour  toutes   les  six   secondes,    depuis  U 

XX 

jusqa'i  2"  46'  40".  Ces  logarithmes  qui  donucnt  le  moyen  de  passer 
du  logarithme  de  Tare  au  logaritlime  du  sinus  ou  de  la  tangente,  sont 
d'une  grande  importance  surtoul  en  good6sie;  car  on  y  a  souvent  a 
laire  sur  de  petits  arcs  exprimc'^s  gencralement  en  secondes,    de   longs 
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calculs  ou  Ton  a  bcsoin  de  pousser  I'exactitude  juBqu'a  la  auatrifeme 
on  cinquieme  decimale  d'une  soconde. 

Ponr  faciliter  I'interpolation  on  a  ajoute,  dans  la  premiere  et  la 
troisienrvc  partie,  des  petites  tables  de  differences.  En  employant  de 
petits  caracteres  on  a  pu  pourvoir  les  premieres  pages  de  semblablcs 
tables  pour  toutes  les  diflPerences  qui  peuvent  s'y  troaver.  Ccs  tables 
donnent  exactement  les  multiples  de  la  dixieme  partie  de  la  difference 
totale,  de  inaniere  qu'on.  calcule  avec  sfirete  la  partie  proportionelle 
du  logarithme  jusqu'au  dernier  chifire  par  une  addition  successive  des 
(lixicmes,  centiemes  et  milliemes;  ce  que  ne  perraet  pas  de  faire  I'ar- 
rangemcnt  liabituel  des  autres  tables. 

II  nous  a  fallu  rejeter  I'usage  qui  fait  appliquer  la  table  des 
differences  a  toute  la  region  ou  elle  est  placee,  sans  egard  a  la  diffe- 
rence qui  pent  etre  plus  grande  ou  plus  petite  d'une  unit6.  Dans  la 
troisieme  partie,  ces  tables  n'ont  pu,  faute  d'espace,  etre  placees  au 
commencement,  c.  a.  d,  depuis  1*,  que  pour  des  differences  de  10  en 
10  unites,  puis  de  5  en  5,  do  3  en  3;  enfin  k  partir  de  24  degres 
elles  sont  mises  pour  toutes  les  differences.  Ces  additions  sont  pour 
I'interpolation  d'une  grande  utilite;  surtout  si  Ton  consid^re  que  ce  soot 
les  seules  tables  qui  les  offrent. 

Nous  avons  calcuie  avec  une  attention  particuli^re  la  septieme 
decimale.  La  valeur  complete  d'qn  logaritbme,  k  moins  qu'il  ue  soit 
exprirae  par  un  nombre  entier,  ne  -  pouvant  s'expriraer  que  par  un 
nombre  infini  de  decimales,  les  decimales  posterieures  a  la  septieme 
donnent  un  nombre  plus  grand  ou  plus  petit  que  cinq  unites  de  la 
liuitieme.  —  Dans  le  premier  cas,  il  faut  augmenter  d'une  unite  la 
septieme  decimale;  dans  le  second  cas,  on  la  laisse  telle  qu'eJle  est, 
afin  que  le  logarithme  de  la  table  differe  de  la  vraic  valeur  de  moins 
de  la  moitie  de  Tunite  de  la  derniere  decimale. 

Pour  ecrire  exactement  le  septieme  chiffre,  il  faut  done  connaitre 
les  chiffres  suivants.  Une  comparaison  de  cet  ouvrage  avec  le  The- 
saurus logaritlimorum  de  Vega*)  n'a  laisse  douteux  parmi  les  logaritbmcs 
des  nombres  que  ceux  dont  les  deruiers  chiffres  apres  la  septieme 
decimale  sont  500.  On  les  a  calcuies  encore  une  fois  jasqu'i  la  quin- 
zieme.  Nous  avons  ete  dispense  de  calculer  au-deli  de  la  dixieme 
decimale  les  logaritbmes  finissant  par  499  ou  601,  attcndu  qu'uno 
foule  d'autres  calculs  prouvent  i'exactitude  de  cette  decimale.     Mais  il 


1)  Thesauni*  logarithmomm  completus.     Lcipsic  1794. 
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en  a  6tc  autrement  de  la  partie  trigonomefriqae,  Le  Thesaurus  loga- 
rithmorum  ne  pouvait  etre  considere,  par  rapport  k  cette  partie,  que 
corame  une  copie  de  Vlacq')  —  de  noinbreuses  comparaisons  ont 
montre  en  eflfet  les  memes  erreurs  dans  les  d^cimales  de  ces  tables, 
II  n'y  a  que  peu  d'exceptions  remarquees  par  Vega  lui-mdme;  et  ces 
exceptions  se  trouvent  dans  les  endroits  ou  I'arguraent  proc^de  de  10 
en  10  secondes.  L'inexactitude  du  dernier  cbiffre  s'^leve  quelquefois 
jusqu'a  quatre  unites;  il  ^,tait  done  necessaire  de  calculer  encore  une 
fois  tous  les  logaritbmes  dont  les  derni^res  decimales  donnees  par  le 
Thesaurus  etaient  496,  497,  498,  499,  500,  501,  502,  503,  504; 
parcequ'une  correction  dc  plus  de  quatre  unites  pouvait  changer  le 
dernier  cbiffre  du  logaritbme  k  sept  decimales.^)  Ces  calculs  ont  dt6 
executes  k  I'aide  de  la  table  de  Briggs')  k  quatorze  chiffres,  dont 
nous  avons  control^  les  nombres  par  des  series  de  diflf^rcnces.  Et  ce 
controle  meme  nous  a  donn6  I'occasion  de  dccouvrir  maintes  inexacti- 
tudes dans  les  logaritbmes  des  tables  moderues  et  des  editions  pr6c4- 
dentes  de  cet  ouvrage,  qui  sont  dues  k  la  trop  grande  confiance  que 
Ton  a  raise  dans  les  nombres  du  Thes.  log.  Pour  comparer  les  sinus 
et  tangentes  qui  procedent  de  seconde  en  seconde,  le  Thes.  log.  ne 
donnait  les  logaritbmes  k  dix  decimales  que  jusqu'a  2  degres,  de  sorte 
qu'il  fallait  ehercber  un  autre  moyen  pour  rintervalle  de  2  a  5  degrds. 
Le  premier  qui  B'eet  presente,  est  I'interpolation  de  la  Trig,  brit.,  et 
nous  en  avons  fait  plusieurs  essais.  Mais  le  temps  considdrablo  qu'elle 
demande  k  cause  de  Tintroduction  de  six  series  de  differences  dans  le 
calcul,  nous  a  forces  de  la  rejeter.  De  mdme  nous  avons  cru  ne  pas 
devoir  interpoler  les  logaritbmes  de  dix  chifires,  donn6s  de  10  en 
10  secondes,  vu  que  I'incertitude  de  I'exactitude  de  la  derniire  decimale 
augraente  pour  les  chiffres  interpoles.  C'est  pourquoi  nous  avons  donn6 
la  preference  au  calcul  direct,  d'autant  plus  que  c'est  la  voie  la  plus 
courte  et  la  plus  sAre  pour  atteindre  le  but. 

sin  X          tang   x 
D'abord  nous  avons  calculi  ks  logaritbmes  de  et 

pour  tout  rintervalle  de  0  a  5  degres,  en  procidant  de  400  en  400 
secondes.    Ces  fonctions  sont  d^veloppees  en  series,  suivant  les  puissanceb 


1)  Trigonometria  artificialis.     Gonda  1633. 

2)  On  y  a  remarqu^  encore  d'autres  fautes,  que  Ton  ne  peut  regarder  comme 
des  fautes  d'impression ;  p.  ex.  les  chiflFres  517  dans  log  tang  0^  2'  7"  aont  trop 
grands  de  90,  et  la  meme  erreur  se  recontre  dans  le  sinus  et  la  cotangente. 

3)  Trigonometria  britannica,  publico  par  Ge Hi  brand.     Gouda  1633. 
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de  X,  qui  sont  tellemcnt  convergentos,  que  quatre  termes  suffisent  pour 
donner  le  logarithmc  exact  jusqu'a  la  quatorzifeme  decimale.  De  nierae 
qualre  series  de  differences  suffisent  pour  rinterpolation.  Apres  avoir 
controle,  par  des  differences,  I'cxactitude  des  logarithaies  obtenus,  nous 
en  avons  deduit  par  interpolation  les  logarithraes  do  chaque  centaine 
de  secondes,  et  de  cenx-ci  les  logarithmes  de  chaque  seconde.  On  y 
a  ajoute  les  logarithraes  des  nombres  (x),  d'ou  Ton  a  tire  tous  les 
sinus  et  tangentes  jusqn'^  la  dixieme  decimale.  Parmi  ces  logarithmes 
nous  avons  calculd  jusqu'au  14™'  chiffi-c,  d'apres  le  tableau  projettJ, 
ceux  qui  fiuissent  par  499,  500  et  501;  et  nous  y  avons  interpole 
trois  chiflres  de  plus,  a  cause  d'une  incertitude  de  1^  unitt^  produite 
par  le  calcul.  Pour  ce  dernier  calcul  nous  avons  employe  les  loga- 
rithmes a  dix  d^cimales  des  nombres  naturels,  d'aprds  les  tables  de 
Briggs.')  Cette  maniere  de  proceder  nous  a  donne  les  logarithmes 
avec  la  plus  grande  rigueur  possible,  de  sorte  que  leur  expression  dans 
nos  tables  nous  a  dispense  de  tout  autre  calcul.  Le  septifeme  chiffre 
etant  fixe,  nous  nous  sommcs  asBUi-es  do  I'exactitude  des  six  d6cimales 
pr^cedentes  en  les  verifiant  par  des  differences.  — 

Pour  obtenir  une  impression  aussi  corrccte  que  possible,  nous 
avons  lu  avant  de  livrer  les  tables  a  la  stereotypie  trois  tirages  de 
differentes  epreuves,  ct  finalement  un  quatrieme  tirage  apr^s  I'acheve- 
ment  des  planches.  On  a  corrige  les  deux  premiers  tirages  en  les 
comparant  au  manuscrit;  et  pour  s'assurer  de  I'exactitude  du  manuscrit, 
on  a  applique  au  troisieme  la  verification  par  differences.  Enfin  nous 
avons  confronte  notre  derniere  ddcimale  avec  celle  de  Gardiner,  Bab- 
bage,2)  Callet,')  et  en  partie  avec  celle  de  Taylor.-*)  Gardiner  qui 
prit  aux  logarithmes  de  dix  chiffres  de  Vlacq,  en  les  abregeant,  scs 
logarithmes  de  sept  chiffres,  fit  tout  son  possible  pour  donner  a  la 
septifeme  ddcimale  toute  I'exactitude  desirable.  Dans  la  preface  de  scs 
tables  il  declare  qu'avant  d'arreter  son  septieme  chiffre  il  a  v^rifie  par 
differences  le  dernier  chiffre  de  Vlacq,  et  qu'il  y  a  corrige  beaucoup 
de  fautes.  II  a  dfl  en  effet  apporter  un  grand  soin  a  ce  travail;  car 
en  comparant  nous  n'avons  trouvd  que  deux  logarithmes,  dont  la  der- 
niere decimale  n'etait  pas  tout-a-fait  juste,    savoir   log   52943  et  log 


1)  H.  Briggii  arithmetica  logarithmica.     London  1624. 

2)  Tables  of  logarithms.     Londres,  1826. 

3)  Tables  portatives  de  logarithmes.     Paris   1795.     Tirago   1621. 

4)  Tables  of  logarithms.     Londres   1792. 
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COS  24"  55'  30"  auxquels  il  donne  pour  expression  7238086  et 
9.9575404,  raais  qui  sont  trop  grands  d'unc  unite  du  dernier  ordre. 
Les  valeurs  exactes  de  ces  logaritbracs  sont  7238085  4683559  et 
9.9575403  4999866.  II  a  porte  la  raerae  rigueur  dans  la  partie  qui 
conticnt  les  logarithmes  pour  chaque  seconde  de  0  a  72  minutes. 

Mallieureusement  les  editeurs  postericurs  dcs  tables  logarillinuquos 
n'ont  pas  imite  son  exactitude,  dont  ils  ont  semLle  a  la  fin  ne  faire 
aucun  cas.  C'est  ce  que  Ton  voit  tant  par  les  erreurs  que  Ton  ren- 
contre dans  les  additions  aux  editions  posterieures  des  tables  de  Gar- 
diner, que  par  cellos  qui  sc  trouvcnt  dans  la  plupart  des  tables  publi^es 
apres  le  Thesaurus  logarithmbruni.  Dans  ce  dernier,  il  n'j  a  qu'nn 
petit  nombre  de  logarithmes  de  Vlacq  qui  soient  corriges:  le  rcste  y 
est  copie  chiffre  pour  chiftVe.  Les  autres  6diteurs  n'ont  pas  cru  devoii' 
s'ecarter  du  Thes.  log.  et  ccla  probablement  pour  deux  raisons:  les 
uns  pouvaient  craindre  une  critique  rigoureuse,  les  autres  pouvaient 
s'en  laisser  imposer  par  la  confiance  extraordinaire,  qui  avait  fait  pro- 
poser un  ducat  pour  la  decouverte  d'un  chiffre  errone  dans  Ic  Thes. 
Ces  raisons  seules  pen  vent  expliquer  comment  il  se  fait  que  plusieuis 
logarithmes,  qui  etaient  justes  dans  les  tables  de  Gardiner,  se  trouvent 
faux  dans  les  tables  modernes,  qui  reproduisent  les  valeurs  du  livre  de 
Vlacq.  Par  exemple:  l".  le  log  sin  2"  29'  50"  qui  a  pour  valeur 
exacte  8,6391970  5001389,  et  qui  a  prccisement  pour  scptifeme  deci- 
male  le  nombre  1.  Mais  Vlacq  et  Vega  donnent  8,6391970  499, 
pour  expression  du  logarithme  en  dix  chiffres;  et  les  tables  modernes 
et  meme  cellcs  de  Taylor  prcsentent  de  mcme  0  pour  septicme  dcci- 
male.  2^  Le  log  tang  de  5"  7'  40"  est  8.9529682  4994086.  Vlacq 
ct  Vega  donnent  9529682  501.  Gardiner  a  pour  septi^.me  decimale 
2,  mais  les  tables  modernes  et  cellcs  de  Taylor  ont  3.  3".  Le  log 
tang  de  7"  23'  50"  est  exactemcnt  9,1133684  5003401,  done  5  est 
la  vraie  valeur  du  septieuie  chiffre.  Mais  dans  Vlacq  et  Vega  on 
trouve  1133G84  499,  d'ou  les  tables  modernes  (incl.  Taylor)  ont  mis 
4.  4".  Le  log  tang  de  7"  59'  0"  a  pour  septiome  decimale  9,  par- 
ceque  sa  valeur  exacte  est  9,1468849  4989462.  Mais  les  tables  mo- 
dernes ont  50  pour  derni^res  decimales,  conformement  a  Vega  et  Vlacq 
qui  donnent  1468849  501.  5".  Le  log  sin  de  20^  9'  0"  est  9,5371628 
5003911,  mais  on  trouve  dans  Vlacq  et  Vega  5371628  499;  Gar- 
diner a  priB  9  pour  septiome  chiffre,  les  autres  tables  donnent  8. 

La  seconde  6dition  de  Gardiner,  publiee  on  1770  a  Avignon, 
contient  outre  I'ensemble  des  logaritlimes  de  la  premiere  edition,  reim- 
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primes  sans  changemont.')  leslog  sin  pour  cliaque  seconde  de  72' 
jusqu'a  4  degree  et  les  log  tang  pour  cliaque  seconde  de  0  a  4  de- 
gres.  Ces  nouveaux  logaritlinies  n'ont  pas  la  merac  precision  que 
ceux  de  la  premiere  edition.  On  ne  pent  pourtaut  pas  Icur  contester 
line  certaine  exactitude,  sur  le  modele  de  laquelle  il  cut  etd  desirable 
que  les  auteurs  des  tables  posterieures  cussent  travaille.  Sur  22032 
logarithraes  nous  en  avons  trouve  22  inexacts  d'une  unite.  —  Le  for- 
mat grand  in  -  4°  des  deux  editions  de  Gardiner  en  rend  I'usage  peu 
avantageux.  D'ailleurs  ces  tables  etant  devenues  de  plus  en  plus  rares, 
Callet  publia  de  nouvelles  tables  logarithmiques  et  trigonomefriques, 
qui  furent  imprimees  chez  Firuiin  Didot.  Ce  furent  les  premieres 
auxquelles  on  appliqua  la  stereotypic.  Oufre  une  longuc  introduction 
sur  le  calcul  et  Temploi  des  logarithmcs.  outre  des  tables  pour  les 
sinus,  cosinus,  tangcntes  et  cotangentes  naturelles  et  pour  les  logarithmes 
u(iperiens  et  vulgaires  des  nombres  a  20  et  60  decimalcs,  elles  don- 
naient  {'ensemble  des  logarithmes  de  Gardiner.  On  ajouta  a  ces  der- 
niers  logarithmes  les  log  sin  et  log  tang  calcules  pour  cliaque  seconde 
jusqu'a  5  degres,  logarithmes  que  Tedition  d'Avignon  contenait  deja 
pour  les  4  premiers  degres. 

Enfin  la  derniere  d^cimale  de  tons  les  36000  logarithmes  de  la 
seconde  partie  a  ete  comparee  avoc  celle  de  'I'aylnr,  qu'on  croit  oidi- 
nairement  infaillil)le  pour  Texactilude  de  cctte  decimale:  chaque  diffe- 
r(nce  qui  en  a  resulte,  a  ete  soumise  k  un  examcn  particulier.  Et 
Ion  a  trouve  Taylor  en  dcfaut  dans  35  logarithmes,  dont  le  dernier 
chiffre  est  errone  d'une  unite;  tandisque  19  de  ces  logarithmes  repro- 
duisent  les  nombres  vicieux  de  I'edition  d'Avignon. 

Nous  avons  compart  la  premiere  jiartie  dc  nos  tables  avec  celles 
de  Babbagc  calcul^es  avec  le  plus  grand  soin  (c'ost  ce  savant  qui  a 
donne  pour  la  premiere  fois  des  principes  pour  la  construction  des 
tables):  unc  seule  difference  s'est  offortc:  c'cst  pour  Ic  logarithme  de 
52943,  auquel  Gardiner  donne  unc  valeur  trop  grande  d'une  unit^. 
La  meme  faute  se  trouve  aussi  dans  Callet,  'J'aylor,  Dclambre  et 
d'autres  tables  anciennes,  ce  qui  vient  evidemment  dc  ce  quils  ont 
conie  les  nombres   de  Gardiner  sans  aucun   cxamen. 


I)  On  y  avait  dcconvert  par  un  iiMgc  dc  28  ann^cs  quclqnes  fautes  d'imprcs- 
sion;  ellcs  sont  corrig<5cs,  mais  on  pent  trouver  dans  la  2'"c  (Idition  un  grand 
norabre  dc  nouvelles  fautes. 


Xii  Preface. 

La  premiere  correction  de  nos  tables  a  ^te  faite  par  M.  Lauten- 
8  a  ell,  geomctre  du  gouvernement,  la  secondo  par  M.  Goldaminer, 
dtudiant  des  sciences  natnrelles,  enfin  le  soussigne  a  entrepris  une 
troieieme  revision  par  dify^rences.  Apres  la  stereotypie  la  revision  des 
planches  a  ote  faite  par  M.  Volkmann,  actuellement  astronome  a 
San-Jago,  et  M.  Koch,  dietaire  au  ministfere  du  commerce. 

Berlin,  Aofit   1856. 
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1  our  cxecuter  de  longs  calculs  numeriques,  on  emploie  les  loga- 
ritbraes  de  Briggs.  Ccs  logarithmes  Bont  les  exposants  de  10,  et  par 
consequent  chacun  repond  a  une  puissance  de  10.  En  offot  si  Ton 
d»^signe  pour  a  ct  b  les  logarithmes  des  nombres  A  et  13,  on  a  les 
eQuations 

10»=A  et  10^  =B 
ou 

log  A  =  a  etiogB=b 
d'ou  la  thtiorie  des  puissances  et  des  logarithmes    nous    perraet  de  de 
duire  les  equations  suivantes 

10'  +  1>  =  AB,        10»-»'=^,         10«=A*,  10"^=^^ 

qui  s'^criveut  en  logarithmes: 

A  * 

log     AB  =  a  -|-  b,   log  g-=  a — b,  log  A*  =  ac,  log  Ya~=  -^ 

II  resulte  dela:  1"  que  les  logarithmes  des  produits  ou  des  quotients 
se  trouvent  par  I'addition  ou  la  soustractiou  des  logarithmes  des  fac- 
teurs;  2"  que  Ton  obtient  les  logarithmes  des  puissances  ou  des  racines 
d'un  nombre,  en  multipliant  ou  divisant  le  logarithme  du  nombre  par 
son  exposant.  —  Le  calcul  des  logarithmes  s'appuie  uniquement  sur 
ccs  formules.  Pour  les  appliquer,  il  faut  chcrcher  pour  chaque  nombre 
donne  le  logarithme  correspondaut;  et  rdciproquement,  etant  donn6  un 
logarithme,  il  faut  chercher  le  nombre  correspondant.  C'est  \k  I'objet 
des  tables  logarithmiques. 

De  cetto  definition  qui  donne  au  calculateur  une  ri>gle  pour  cha- 
que cas,  il  s'ensuit  que 
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log  1        =0,  log  0.1        ==—1 

log  10      =1,  log  0.01      =  —  2 

log   100    =2,  log  0.001    =—3 

log    1000  =  3,  log  0.0001  =  —  4 

etc.  etc. 

Voila  les  seuls  nombres  dont  le  logarithme  soit  entier.     Tous  ics  aufres 

nombres    ont    pour   logarithme    un    entier  (la  caract^ristique)    plus    une 

fraction  decimale   (mantissa),     composee    d'une    infinite    de   cbiffres;    en 

sorte  que  le  logarithme  ne  sauvait  etre  exprime  exactement.     Rarement 

cependant  on  a  besoin  de  pousser   I'exactitude  au  dela  de  la  septieme 

decimale;    quatre    ou   cinq    chiffres    suffisent    dans  la  plupart   des  cas. 

TABLE  1. 

Pour  obtenir  le  lOgarithmc  d'un  nombre  fractionnaire  ou  r6cipro- 
quement  le  nombre  correspondant  k  un  logarithme  donne,  on  emploie 
une  table  qui  contient  les  logarithmes  de  tous  les  nombres  entiers 
depuis  10000  jusqu'a  100000.  Cette  table  va  de  la  page  6  h  la 
page  185.  Nous  I'avons  fait  pr6c6der  d'uno  table  pr^Iiminaire  qui 
contient  les  logarithmes  des  1000  premiers  nombres,  et  cela  pour  une 
raison  de  commodite  et  nullcment  de  necessity;  car  tous  ces  logarithmes 
se  retrouvent  plus  loin  dans  les  tables. 

Un  nombre  etant  donne,  irouver  son  logarithme. 

Soit  un  nombre  de  cinq  fchiffres:  on  le  decompose  en  deux  par- 
ties. On  considfere  d'abord  le  nombre  forme  par  les  quatres  premiers 
cbiffres,  c.  a.  d.  par  des  dizaines,  et  Ton  descend  la  premiere  colonne 
verticalo,  N  (numerus,  nombre),  jusqu'i  ce  qu'on  ait  trouve  ce  nombre. 
Puis  cherchant  dans  la  premiere  ligne  horizontale  le  chiffre  des  unities, 
on  descend  la  colonne  verticale  a  laquelle  il  a})partient,  jusqu'a  la  ren- 
contre de  cette  colonne  avec  la  ligue  horizontale  du  nombre  des  dizaines. 
Au  point  d'intersection  do  cos  dcnx  lignes  on  trouve  les  quatres  der- 
nitres  d^cimales  du  logarithme.  Les  trois  premiers  cbiffres  se  trouvent 
dans  la  colonne  intitulec  0,  et  smit  communs  a  tous  les  nombres  de 
la  meme  ligne  horizontale.  Si  ces  trois  cbiffres  ne  se  trouvent  point 
sur  la  ligne  horizontale,  a  laquelle  appartienncnt  les  dizaines  du  nombre 
donne,  on  remonte  a  la  ligne  prcccdentc  qui  les  popscde.  Si  au  con- 
traire  les  quatre  decimales  ctaient  un  des  nombres  dont  le  premier 
chiffre  a  un  petit  trait  au-dessus  de  lui,  il  faudrait  prendre  les  trois 
premiers  cbiffres  dans  la  ligno  suivante. 
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Soit  propose  par  exemple  de  trouver  le  logarithme  de  24818. 
On  descend  la  premiere  colonne  verticale  de  la  page  35  jusqu'A  2481 ; 
puis,  cherchant  dans  la  premiere  ligne  horizontale  le  noinbre  8,  on 
descend  verticalement  jusqu'an  nombrc  7668  qui  se  trouve  au  point 
d'intersection  de  deux  lignes.  En  face,  dans  la  colonne  0  on  ne  trouve 
pas  trois  chiffres  communs  aux  nombres  de  la  ligne;  mais  on  prend 
le  nombre  394  qui  se  trouve  trois  lignes  au-dessus.  Ecrivant  7668 
a  la  suite  de  394,  on  obtient  3947668.  La  caracteristique,  omise 
dans  la  table,  est  partout  4:  lo  logarithme  de  24818  est  done  4.3947668. 
—  Si  Ton  avait  a  cherclier  le  logaritlime  de  24883,  il  faudrait  faire 
preceder  les  quatre  derniferes  deciraales  0292  des  trois  premieres  .^95, 
k  cause  du  trait  qui  se  trouve  au  -  dessus  du  zero :  ce  qui  donnc  le 
logarithme  de  24833  egal  k  4.3950292. 

Si  nn  nombre  de  cinq  chiffres  est  en  outre  accompagne  do  deci- 
males,  on  cherche  d'abord  le  logarithme  de  rentier;  on  le  retranche 
du  logarithme  snivant;  et  multipliant  cette  difference  par  la  fraction 
decimale  du  nombre,  on  ajoute  le  produit  au  logarithme  de  I'entier. 
Soit  propose  p.  ex.  le  nombre  24833,73,  compris  entre  24833  et 
24834;  il  faudrait  retrancher  les  logarithmes  de  ces  deux  nombres 
I'un  de  I'autre:  0467  —  0292=175;  cette  difference  multipliee  par 
0.73,  donne  128.  En  ajoutant  ce  nombre  au  logarithme  4.3950292, 
il  vient  log  24833.73  =  4.3950420.  Pour  facilitcr  cette  operation, 
on  a  fiiit  des  tables  qui  prcsentent  les  differences  des  logarithmes  de 
chaque  page.  Ces  tables  se  trouvent  dans  la  colonne  P.  P.  (parties 
proportionelles);  elles  donnent  le  dixieme  do  la  difference  totale,  mul- 
tiplie  success! vement  par  les  9  premiers  nombres;  d'oii  Ton  obtient 
facilement  les  parlies  proportionelles  du  logarithme  qui  correspondent 
a  la  fraction  decimale  du  nombre  donne.  Dans  le  cas  propose  on 
doit  employer  la  table  qui  porte   175  pour  difference,  d'ou  il  r^sulte 

pour  0.7 122.5 

pour  0.03 5.25 

ensemble  127.75 

On  omet    les    decimales;    mais    il   faut    ajouter    au    dernier   chiffre    une 
unite,  lorsquc  ces  decimales  surpassent  0,5. 

Quand  on  sait  trouver  les  logarithmes  d'un  nombre  de  cinq  chiffres, 
on  peut  sans  difficult6  trouver  les  logarithmes  des  autres  nombres, 
qui  n'en  different  que  par  la  caracteristique.  Soit  donn6  le  nombre 
24.83378,  il  faut  cherchcr  le  logarithme  de  24833.73  et  en  retrancher 
le  logarithme  de   1000.     Ce  dernier  est  3,  ce  qui  donne  log  24.83373 
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=  1.8950420.  —  De  meme  log  248337300  =  log  24833.73 -f- log 
10000  =  8.3950420.  —  Le  nombre  proposed  ^tant  une  fraction  pro- 
prement  dite,  p.  ex.  0.06103,  on  trouvc  a  la  page   108  le  logarithme 

de  61030  egal  a  4.7855434,  d'ou  Ton  a  log  0.06103=  log      ^^^^^ 

=  log  61030  —  log  1000000  =  4.7855434  —  6.  Ce  logarithme 
deviant  negativ  =  — 1.2144566;  mais  pour  la  commodite  du  calcul 
on  I'ecrit  8.7855434  —  10,  de  maniere  que  la  fraction  du  logarithme 
entre  dans  le  calcul  comme  positive.  En  general,  on  formera  de  cha- 
que  nombre  propose  un  nombre  de  cinq  chiffres  soit  qu'on  y  ajoute 
des  zeros,  soit  qu'on  s^pare  les  premiers  cinq  chiifres.  On  en  cher- 
chera  le  logarithme  dans  la  table,  et  on  lui  donnera  pour  caracteristique 
un  nombre  renfermaut  autant  d'unites  moins  une  qu'il  y  a  do  chiffres 
dans  le  nombre  entier  propose.  La  caracteristique  d'une  fraction  pro- 
prement  dite  sera  obtenue  en  retranchant  de  9  autant  d'unites  qu'il 
y  a  de  zeros  apres  la  virgule  de  la  fraction  d^cimale, 

Un  logarithme  6tant  donne,  trouver  le  nombre  eorrespondant. 
Pour  resoudre  ce  probl6me,  on  cherche  d'abord  les  trois  premiers 
chiflfres  de  la  fraction  du  logarithme  dans  la  colonne  0,  ensuite  dans 
les  colonnes  0,  1,  2  .  .  .  les  quatres  chiffres  les  plus  approch^s  en 
moins  de  ceux  du  logarithme  propose.  On  suit  la  ligne  horizontale. 
oil  se  trouvent  ces  chiffres,  jusqu'a  la  colonne  N.  On  y  rencontre 
les  quatre  premiers  chiffres  du  nombre,  et  on  prend  pour  cinquifeme 
le  chiffre  qui  se  trouve  a  la  tdtc  de  la  colonne  verticale.  Soit  donn^ 
p.  ejc.  le  logarithme  2.5833980,  on  trouve  a  la  page  62  le  logarithme 
5833915,  qui  appartient  au  nombre  38317.  Celni-ci  differe  du  loga- 
rithme suivant  de  113,  et  du  logarithme  propose  de  65.  On  obtient 
les  chiffres  postcrieurs  au  cinquieme  chiffre  du  nombre  trouve  en 
divisant  65  par  113;  on  calculera  un  chiffre  en  multipliant  cette 
fraction  par  10,  deux  chiffres  en  la  multipliant  par  100,  trois  en  la 
multipliant  par  1000.  Mais  le  troisi^me  6tant  inexacte,  il  est  inutile 
(le  pousser  le  calcul  plus  loin.  Cette  operation  est  facilitee  par  la 
table  do  la  difference  113)  on  y  prendra  une  des  dixiemes  parties  de 
la  difference,  a  savoir  la  plus  approchee  en  moins:  56,5 J  elle  correspond 
a  5.  Si  on  la  soustrait  de  65  on  obtient  8,5.  Alors  multipliant  co 
nombre  par  10,  on  cherche  85  dans  la  meme  table,  oil  Ton  trouve  7 
pour  deuxieme  chiffre  avec  la  difference  85  —  79.1=5.9;  on  opere- 
rait  de  la  meme  maniire  6ur  59  pour  avoir  le  troisieme  chiffre  5. 
Les  chiffres,    que  Ton  doit  placer  aprfes  les   cinq  premiers,    sent  done 
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575,  et  le  nombre  total  a  pour  expression  38317575.  Lo  logarlthme 
ayant  la  caracteristique  2,  on  pose  la  virgule  apr^s  le  tioisi^me  cliiffre, 
de  sorte  que  le  nombre  chcrche  devient  383,17575.  Quelleque  Boit 
d'ailleurs  la  caracteristique,  on  cberchera  le  nombre  toujours  tie  la 
m^rae  raaniere,  en  pla^ant  la  virgule  comme  nous  I'avons  indiquc  ci- 
dessus.  Soit  p.  ex.  donnc  le  logaritLme  9.58339-80,  le  nombre  cor- 
respondant  contiendra  dix  chiffres;  raais  ne  pouvant  trouver  pour  le 
logarlthme  donne  que  les  huit  chiflfres  deja  Merits,  on  y  ajoutera  encore 
deux  zeros,  ce  qui  donne  3831757500,  Si  Ton  donnait  le  logaritlimo 
7.5833980  — 10,  le  nombre  correspondant  serait  0.0038317575.  — 
Le  calcul  de  la  partie  proportionelle  pourra  etre  fait  de  m^raoire 
aprfes  quelques  exercises  a  I'aide  dcs  tables  des  differences,  de  sorte 
que  Ton  pent  se  passer  d'ecrire  d'autre  nombre  que  celui  que  Ton 
cLerche.     Voici  la  forme  de  ce  calcul: 

Logarithme  doun6  ....     2.5833980 
page  62.  nombre  383.17      .     2.5833915 
difference     65 
selon  la  table  de  la  difference  113     5  .     .     .      56.5 

85 
puis     .     .     .     .     7  .     .     .         79.1 
enfin    .     .     .     .     5  .     .     .  69 

nombre  cLerche  =  383.17575. 

Dans  le  calcul  logarithmiquc  en  a  encore  a  conslderer  le  cas  ou 
Ton  doit  prendre  le  logarithme  d'un  logaritlime.  P.  ex.  si  Ton  avait 
un  nombre  a  Clever  a  une  puissance,  ou  une  racine  a  cxtraire,  et  quo 
Texposant  se  composat  de  plusieurs  chiffres;  apres  avoir  cherche  le 
logarithme  du  nombre  donn6 ,  il  faudrait  le  multiplier  ou  le  diviser 
par  un  nombre  plus  ou  moins  considerable.  —  Voici  alors  comment 
les  logarithmes  simplificnt  ce  calcul.  Pour  premier  excmple  soit  i 
clever  le  nombre  23.90087  a  la  puissance  1.1087023.  Le  logarithme 
de  23.90087  etant=  1.3784137,  au  lieu  de  le  multiplier  par  1.1087023, 
on  prendra  encore  les  logarithmes  de  ccs  deux  norabres,  savoir 

log  1.3784137  =  0.1393796 
log  1.1087023  =  0.0448149 
log  1.5282504  =  0.1841945, 

et  les  additionnant,  on  cherchera  le  nombre  1.5282504  qui  correspond 
a  leur  somme  0.1841945,  nombre  qui  est  prccisement  le  logarithme 
de  la  puissance  cherch^e.     Ccllc-ci  est  done  egale  a  33,748186. 

— 

B 
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Soit,  pour  second  exemple,  k  extraire  la  7,001705™*  raciue  de 
0.791,  il  faudrait  diviser  le  logarithme  9.8981765 -— 10  de  0.791 
par  I'exposant  donne.  Dans^  ce  cas  le  dividende  6tant  une  diffiSrence, 
on  aurait  k  diviser  successivement  le  premier  et  second  raembre  de  la 
diflference,  et  a  effectucr  la  soustraction  de  ces  quotients  pour  obtenir 
un  logarithme  de  la  table.  Mais  il  est  plus  simple  d'effectuar  imme- 
diatement  la  soustraction ;  on  tombe  alors  sur  le  logaritLme  negatif 
—  0.1018235,  d'ou  Ton  a 

log   0.1018235  =  9.0078480—10 
log   7.001705    =0.8452038 
log    0.0145427  =  8.1626442—10 
k  la    difference    8.1626442  —  10    correspond    le   nombre    0.0145427, 
qui  est  le  logarithme  de  la  racine.     Mais  il  est  negatif,  parcequ'on  I'a 
obtenu  en  divisant  un  logarithme  negatif  par  un  nombre  positif;    done 
le  logarithme  de  la  table  sera  10  —  0.0145427  —  10  =  9.9854573  — 
10,  auquel  correspond  le  nombre  0.9670687:  c'est  la  racine  demandee. 

TABLE  II. 

Quand  on  cherche  pour  un  arc  compris  entre  0  et  5  degrds  le 
logaritlime  du  sinus  ou  de  la  tangente,  ou  pour  un  arc  compris  entre 
85  et  90  degr^s  celui  du  cosinus  ou  de  la  cotangente,  on  fait  ordi- 
nairement  usage  de  la  table  IF,  qui  s'etend  de  la  page  188  ^  la  page 
287.  Elle  contient  sur  la  page  k  gauche  les  logarithmes  des  sinus  de 
0  a  5  degres.  On  trouve  les  degr^s  et  minutes  a  la  tdte  de  la  page, 
les  secondes  dans  la  colonne  a  gauche.  Ces  logarithmes  sont  en  mdme 
temps  ceux  des  cosinus  des  angles  complementaires,  dont  les  degrees  et 
minutes  se  trouvent  au  has  de  la  page,  et  dont  les  secondes  sont 
placees  dans  la  colonne  a  droite.  Ainsi  le  log  sin  1**  11'  46"  (p'»ge 
210)  est  6gal  a  8.3196173,  qui  est  en  meme  temps  le  log  cos  88" 
48'  14".  Les  pages  k  droite  pr^sentent  un  arrangement  analogue; 
ellcs  contiennent  les  logarithmes  des  tangentes  pour  les  cinq  premiers 
degrds,  1' argument  croissant  de  haut  en  bas,  et  ceux  des  cotangentes 
entre  85"  et  90",  I'argument  croissant  de  bas  en  haut. 

Un  arc  I'tant  donne,  trouver  son  log  sin  ou  log  tang. 

Si  Ton  a  un  arc  mesur6  par  des  secondes,  on  pent  obtenir  immd- 

diatcment  les    log  sin  et  log  tang;     mais  si  cct  are  contient  encore  une 

ou  pluBieurs  parties  de  secondes,  on  en  calcule  la  partie  proportionelle 

commo  celle  des  logarithmes   des  nombres.       Pour  cela,    on    retranche 
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le  logarithme  qui  correspond  k  une  scconde  de  Tare,  du  logarithrae 
qui  correspond  k  la  seconde  suivante ,  ou  r6ciproquement.  Puis  on 
multiplie  cette  difference  par  la  fractionn.des  sccondes,  et  finalement  on 
ajoute  lo  produit  au  premier  logarithme,  ou  bien  Ten  retranche  selon 
que  le  logarithme  croit  ou  diminue.  Le  premier  cas  a  lieu,  quand 
I'argument  est  descendant,  le  second,  quand  I'arguraent    est  ascendant. 

Par  exeniple  soit  a  chercher  le  log  sin  de  2®  19'  49",71.  A  la 
page  234  on  trouve  d'abord  le  log  sin,  correspondant  k  un  arc  de 
49  sccondes,  =  8.G091653;  et  ce  logarithme  compare  au  logarithrae 
suivant,  donne  pour  difference  518,  qui  etant  multipliee  par  0.71, 
donne  le  nombre  367.78,  auquel  on  doit  substituer  368.  Si  Ton 
ajoute  cette  partie  proportionclle  au  logarithme  deja  trouv6,  on  a  lo 
log  sin  cherch6  8.6092021.  Pour  second  exemplo  soit  propose  de 
trouver  le  log  cotg  86"  53'  11",374.  Les  logarithmes,  entre  lesquels 
est  compris  le  logarithme  cherch^,  sont  dans  la  page  251:  8,7355695 
et  8,7355307.  Multiplions  leur  difference  388  par  0.374,  le  produit 
sera  =  145.  Mais  le  logarithme  diminuant  tandisque  I'anglo  croit, 
il  faut  soustraire  le  produit  obtenu  du  premier  de  ces  logarithmes:  ce 
qui  donne  8.7355550. 

Soit  donne  maintenant  un  log  sin  ou  log  tang,  pour  trouver  Tare 
correspondant  dans  la  table  II,  on  suit  exactement  la  memo  methode 
quo  si  Ton  avait  a  chercher  lo  nombre  correspondant  a  un  logarithme 
donne.  On  prend  dans  la  table  la  logarithme  le  plus  approche  du 
logarithme  donne,  en  plus  ou  en  moins  eelon  que  les  logarithmes 
croissent  ou  diroinuent.  On  retranche  les  deux  logarithmes  I'uu  de 
I'autre,  et  on  divise  la  difference  par  celle  des  logarithmes  de  la  table. 
Ce  qui  donne  la  fraction  cherch^e,  qu'il  faut  ajouter  a  la  seconde  du 
logarithme  choisi.  Soit  donne  le  log  cos  =  8,5139150;  le  logarithme 
immediatement  plus  grand  dans  la  table  est  (page  224)  8.5139642; 
et  leur  difference  est  492.  En  la  divisant  par  la  difference  des  lo- 
garithmes de  la  table,  645,  on  obtient  0.7G3,  fraction  qu'il  faut 
ajouter  aux  43  secondes;   ainsi  Tare  cherche  dcvient  88"  7'  43",7G3. 

Qelquefois,  comme  dans  la  geodesie  superieure,  Ton  a  des  calculs 
a  cxecuter  sur  des  petits  arcs  compris  entre  0  et  30  minutes,  et  il 
faut  que  les  logarithmes  soient  exacts  jusqu'a  la  septi^me  deciraale. 
Soit  a  chercher  pour  un  arc  son  log  sin  ou  log  tang,  ou  reciproquement, 
on  exprime  les  secondes,  qui  entrent  dans  le  calcul,  jusqu'a  la  cinquieme 
decimale.  Dans  ce  cas  I'emploi  de  la  table  II  a  beaucoup  d'incon- 
venients    tant  a  cause    des    multiplications    et    divisions    embarassantes 
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qu'il  faudrait  executer  pour  calculer  les  parties  proportionelles,  q\\'k 
cause  du  compte  que  Ton  doit  tenir  des  deuxiemes  differences.  C'est 
pourquoi  Ton  pr^fere  I'usage  de  la  table  I.  A  I'aide  de  cette  table, 
pour  trouver  un  log  sin  ou  log  tang,  on  prend  le  logaritbme  de  Tare 
reduit  en  secondes  auquel  on  ajoute  le  nombre  S  ou  T,  donne  au 
has  de  la  page,  dont  les  premiers  chiffres  sont  gi^n^raleraent  4,685. 
P.  ex.  soit  chercbe  le  log  sin  et  log  tang  de  Pare  22'  57",7083,  on 
prend  d'aor^s  la  page  13 

log  1377.70a3  =  3.1391573 

S  22'58"  =  4.6855716 

T  22^58^^  =  4.6855813 
log  sinus  =  7.8247289 
log  tang  =  7.8247386 
en  ne  faisaut  attention  dans  I'interpolation  des  nombres  S  et  T  qu  aux 
secondes  entieres.      Si   Ton   proposait   Tare  137",77083,    on    prendrait 
de  meme  le    logarithme  de   Tare  a  la   page   13,    et   les    nombres  S  et 
T  k  la  pace  2  avcc  I'argument  2'  18",  et  Ton  aurait 

log  137".77()83=:  2.1391573 
S  2'  18"  =  4.0855748 
T  2'   18"  =  4.6855749 
log  sinus  =  6.8247321 
log  tang  =6.8247322. 
Reciproqueiuent  etant    chercli^  uu  arc  correspondaut  a   un   log  sin 
ou  log  tang,  on  prend  d'abord  I'arc   correspondant  en  secondes  entieres 
a  la  table  II,    ct   de  plus   le   nombre  S  ou    T;   puis   on    rctrancbe  ce 
nombre  du  logaritbme  donne,  et  on  chercbe  le  nombre  du  rcste,  lequel 
exprirae  Tare  demandc   en    secondes.       Soit   donn^  p.    ex.  log  tang  = 
7.1690522.     Selon  la  page  189  I'arc  correspondant  en  secondes  entieres 
est  compris  entre  5'  4"  ct  5'   5",    done    le  nombre  T,   selon  la   page 
3,  =  4.6855752.  d'ou 

xogtang 7.1690522 

T  5'  4"  .     .     .     .     4.6855752 

reste 2.4834770 

nombre  correspondant   .       304,4227 

ou 5'  4",4227. 

Connne  i'on  doi*  chercber  les  nombres  employes  dans  cette  operation 
Bur  deux  ou  bien  trois  pages  differentes,  pour  abr^ger  ce  calcul,  on  a 
ajoutd  une  table  a  la  page  575,  ou  "on  pcut  prendre  facilement  toutes 
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les  valeura  correspondantes  de  S,  de  Tare  et  du  log  sin,  et  de  rafime 
celles  de  T,  de  Pare  et  du  log  tang  jusqu'i  35  minutes.  Pour  de 
grands  calculs  g^od^siques  on  enleve  cette  table  du  livre ;  on  la  colle 
sur  du  papier  fort,  ct  on  en  fait  usage  comme  d'une  table  auxiliaire; 
de  sorte  que  I'on  n'a  besoin  en  dehors  de  cette  table  que  des  logarithraes 
de  I'arc.  Quant  a  I'arrangeraent  de  cette  table,  on  doit  apercevoir 
que  le  nombre  8  =  4.6855749  est  bon  jusqu'a  1'  39",  tandisque  le 
log  sin  reste  =  6.681.  A  partir  de  1'  40"  et  de  6.682  pour  le  log 
sin,  la  valeur  du  nombre  S  devient  4,6855748.  Tous  les  autres  S 
correspondent  exactement  a  Tare  et  au  log  sin,  ecrits  aupres  d'eux; 
de  sorte  que  Ton  n'a  qu'4  prendre  parmi  les  valeurs  de  S  calcul^es 
d';ipr6s  Tare  ou  Ic  log  sin,  celle  qui  approche  le  plus  de  Tare  ou  du 
log  sin  donu6.  Par  les  meraes  raisons,  il  n'y  a  pas  d'interpolation 
pour  T;  car  un  coup  d'oeil  sur  la  table  suffit  pour  apercevoir  aussitcit 
les  S  et  T  demand^eg.  Faisons  una  exception  pour  quelques  S  et  T 
dcs  derni^res  lignes  de  la  table,  qui  croissent  de  10  en   10  unites, 

TABLE  III. 

Cette  table  contient  pour  les  lO'"^  20°'",  30°"»»,  .  .  .  secondefe 
du  premier  quart  de  cercie  les  logarithmes  dcs  sinus,  cosinus,  tangeutes 
et  cotangentes.  Les  45  premiers  degres  se  trouvent  en  tete  des  pages, 
les  minutes  et  secoudes  se  trouvent  h  la  marge  gauche,  dans  los  colonnes 
marquees  des  signes  '  et  "  Les  degres  compris  entre  45°  et  90"  se 
trouvent  au  bas  des  pages ;  les  minutes  et  secoudes  k  la  marge  droite, 
dans  les  colonnes  dont  I'extremite  inferieure  porte  '  et  ".  Ces  arguments 
places  I'un  vis-i-vis  de  Tautre  ferment  ensemble  la  somme  de  90". 
De  meme  le  sinus  ou  la  tangeute  logaritbmique  d'un  angle  plus  petit 
que  45"  ^taut  respectivement  le  cosinus  ou  la  cotangente  de  Tangle 
compl6mentaire,  et  r^ciproquement,  ou  a  pos6  k  cause  de  cette  symetrie 
aupres  de  I'argument  d'abord  le  sinus,  puis  la  tangente,  la  cotangente 
et  enfin  le  cosinus.  Et  comme  les  memes  nombres  appartiennent  aussi 
a  Tangle  oomplementaire,  consideres  seulement  en  ordre  inverse,  cette 
meme  disposition  presente  a  cote  de  Targument  de  cet  angle,  d'abord 
le  sinus,  puis  la  tangente,  la  cotangente  et  le  cosinus,  qui  se  trouvent 
indiqu^s  au  bas  des  colonnes.  A  droite  des  sinus  et  des  cosinus  on 
voit  une  colonne,  d  (difference),  qui  contient  les  differences  de  deux 
logarithmes  successifs,  ^crites  sur  des  lignes  intermediaires.  Les  diffe- 
rences des  tangentes  et  des  cotangentes,  ayant  les  memes  valeurs,  sent 
^crites  dans  une    colonne    unique,    d.  c.  (difference    commune),    sitiiee 
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ontre  ces  tang,  ot  ces  cotang.  Les  sinus  et  les  cosinus  sont  des 
fractions  proprenicnt  dites  pour  tout  le  quart  de  cercle;  les  tangentes 
pour  sa  premiere  moitie;  done  leurs  logaritbmes  sont  negatifs.  Cepen- 
dant  leur  caract^ristique  et  Icur  partie  fractionnaire  sont  prises  partout 
comme  positives,  de  sorte  que  Ton  doit  eu  retrancher  tacitement  10. 
Au  contraire  cette  soustraction  n'a  pas  lieu  pour  les  cotangentes  de 
O'*  k  45"  ni  pour  les  tangentes  des  angles  complementaires. 

Un  angle  aigu  eiant  donne,  chercher  son  sinus  logarithmique, 
Le  sinus  n'etant  donne  immediatcment  que  pour  les  dizaines  de 
scconde,  les  unites,  dixi^mes  et  centi^mes  de  seconde  n'entrent  dans 
le  calcul  que  par  I'interpolation.  Suivant  une  r^gle  analogue  a  coUe 
qu'on  a  donnce  pour  rinterpolation  des  logaritbmes  des  norabres  entiers, 
on  multiplie  le  nombre  fractionnaire,  form6  par  le  reste  des  secondes, 
par  la  difFereuce  des  logaritbmes,  et  on  ajonte  ce  produit  au  sinus  qui 
correspond  aux  dizaines  de  seconde.  Soit  propose  p.  ex,  de  trouver 
le  sinus  de  18"  51'  27",21.  Le  sinus  de  18"  51'  20"  est  9.5094491; 
en  multipliant  la  difference  616  par  0.721,  on  obtieut  444;  de  la 
sprame  form6e  par  444  ot  9.5094491  resulto  lo  log  sin  deraaude: 
9.5094935.  Pour  calculer  ce  produit  plus  facileraent,  on  fait  usage 
des  tables  des  differences  placees  a  la  marge  droite,  a  moins  qu'on  ne 
preferc  employer  line  table  des  parties  proportionelles.')  Cependant 
comme  on  ne  peut  donner  une  table  pour  cbaque  difference  particuliere, 
on  doit  prendre  ici  la  table  formee  pour  la  difference  614:  elle  donne 
429.8  pour  0.7,  puis  12.3  pour  0.02,  et  0.6.  pour  0.001;  leur  somme 
est  442.7.  Mais  parceque  c'est  616  qui  est  la  difference,  on  doit 
encore  former  le  produit  de  0.721  par  2  =  1,4  et  I'ajoutcr  a  la 
somme  precedente  442.7,  d'ou  I'on  obtient  la  partie  proportionelle  444. 
On  pourrait  employer  de  la  merae  maniere  la  table  617,  placee  a  la 
page  gaucbe;  on  obtiendrait  la  somme  des  parties  proportionelles  444.8, 
et  en  retranchant  encore  0.712  fois  1  ou  0.7,  on  tomberait  sur  les 
mSraes  chiffres  444. 

Soit  a  chercher  la  tangente  pour  un  angle  aigu  donne. 

Les  logaritbmes  des  tangentes  croissent  aussi  continuellomcnt  commo 

coux  des  sinus  pendant  que  Tangle  va  de  0"  a  90";  done  on  doit  de 

m<5mc  ajouter  la  partie   proportionelle.      On  les   calcule   tout  a  fait  de 

la  memo  raanifere  que  les  sinus,   en  multipliant  la  difference  totale  par 


1)  Brcmikcr,  Tables  des  parties  proportionelles.     1843  Berlin  chez  Ferdinand 
Dfimmler. 
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la  fraction  decimale  formee  des  unit(^.s  et  des  dixi^mcs  et  conticraes 
do  seconde;  on  y  peut  employer,  faute  d'autres  moyens,  les  tables  des 
differences.  Soit  cherche  p.  ex.  le  logarithme  de  la  tangento  de  56*' 
22'  3",89.  Page  491  on  obtient  d'abord  la  tangente  correspondante 
aux  dizaines  des  secondes  =  0.1770234.  Commo  I'argument  va  de 
bas  en  haut,  on  prend  la  difference  qui  est  placee  au-dessus  du  lo- 
garithme trouve:  457.  On  cherche  alors  0.389  dans  la  table  de  la 
difference  457,  et  Ton  prend  137.1,  .  .  3G.6  .  .  4.1,  dent  la  somrae 
est  177.8;  convertie  en  uombre  entier,  elle  devient  178.  En  I'ajoutant 
a  0.1770234  on  obtient  pour  la  tangente  cherchee  0.1770412. 

Kemarque.  II  faut  abr^ger  autant  que  possible  le  calcul  des 
parties  pioportionelles,  et  surtout  s'habituer  a  n'ecrire  des  nombres 
employes  dans  le  dernier  exeraple  que  le  logarithme  cherche.  Voici 
alors  la  maniere  dont  on  procfede.  Apres  avoir  trouv6  la  page  du 
livre,  ici  491,  on  met  un  doigt  de  la  main  gauche  sous  le  log  tang 
de  56"  22'  0".  Et  en  lisant  la  difference  457,  on  peut  la  verifier 
de  m(5moire  pour  se  mettre  en  garde  contre  les  fautes  d'impressiou. 
Pendant  que  le  doigt  reste  sur  ce  logarithme  on  prend  dans  la  table 
de  la  difference  457,  conformdment  k  I'argument  0.389,  premiferement 
4.1  pour  Ic  dernier  chiffre  9.  On  I'ajoute  de  memoire  a  36.6  cor- 
respondant  a  8,  ce  qui  donne  40.7;  ce  norabre  ajoute  a  la  partie 
137.1  qui  correspond  k  3,  donne  178,  somnie  que  Ton  forme  a  la 
seule  vue  des  nombres.  La  partie  proportionelle  etant  ainsi  calculee 
de  memoire,  on  I'ajoute  encore  de  memoire  aux  derniers  chiffres  0234 
du  logarithme  marque  par  le  doigt  de  la  main  gauche;  d'ou  Ton  a 
0412  pour  les  quatre  derniers  chiffres  du  logarithme  cherche.  Et  I'on 
place  ces  chiffres  a  la  droite  des  trois  premiers  deja  ecrits  0.177,  a 
la  place  qui  leur  est  destinee  dans  le  calcul. 

Pour  effectuer  de  memoire  ce  calcul  avec  plus  de  facilite,  il  faut 
s'accoutumer  k  former,  en  allant  de  gauche  k  droite,  les  sommes  com- 
posees  seulement  de  deux  nombres,  de  maniere  que  la  memoire  retienne 
dans  ce  mime  ordre  les  quatre  derniers  chiffres  du  logarithme,  et  de 
manifere  que  Ton  puisse  ecrire  les  huit  chiffres  du  logarithme  de  gauche 
a  droite.  En  general  il  est  ties  avantageux  pour  le  calcul,  de  former 
les  sommes  et  les  differences  des  logarithmcs  dans  cette  direction, 
aprfes  avoir  place  les  nombres  Tun  sous  I'autre.  Car  d'abord  il  est 
plus  commode  d'ecrire  un  nombre  de  gauche  a  droite,  et  ensuite  on 
peut  chercher  dans  la  table,  snns  recrire,  Ic  noiubro  ainsi  lu.  qui  hors 
de  la  ne  sert  k  rien. 
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Soil  a  trouver  la  coiangente  d\m  angle  aigu  donne, 
Les  logarithmes  des  cotangentes  ajoutes  a  ceux  des  tangentes, 
forment  toujours  la  somme  10,  ou  proprement  0,  puisqu'on  doit  ajouter 
en  esprit  aux  tangentes  ou  aux  cotangentes  le  nombre  —  10.  Ainsi  les 
cotangentes  decroissent  de  0^  a  90**  continueliemeut,  et  leurs  parties 
proportionelles,  calculees  avec  la  meme  difference  que  celle  des  tangentes, 
doivent  etre  soustraites  du  logaritlime  trouve.  Par  exemple  soit  cber- 
cli6e  la  cotangente  de  14"  55'  18",02.  A  la  page  379  on  trouve 
a'abord  le  logarithme  0.5743959  avec  la  difference  846.  La  table 
de  la  difference  845  donne  pour  8,02  secondes  la  partie  proportionello 
677.7,  et  Ton  doit  y  ajouter  0.8,  car  la  vraie  difference  surpasse  d'line 
unite  celle  que  donne  la  table.  En  retrancbant  la  somme  678.5  du 
logarithme  trouve,  on  obtient  le  log  cotg  cherche  =  0.5743281. 

Soit  a  chercher  le  log  cosinus  d'un  angle  aigu. 
Le  logarithme  du  cosinus  se  trouve  de  la  meme  manifere  (j^ue  le 
logarithme  de  la  cotangente;  il  decroit  de  m^me  continuellement  de  0" 
a  90".  Si  Ton  donne  Tangle  45"  41'  44",25,  on  doit  retraucher  du 
log  cos  (page  555)  9.8441569,  correspondant  a  45"  41'  40",  le  produit 
de  0,425   par  216  ou  92;   done  on  aura  9.8441477. 

C/n  log  sinus,  cosinus,  tangente  ou  cotangente  etant  donne,  chercher 
Vangle  aigu  correspondant. 
Pour  resoudre  le  probleme  ^nonce,  il  faut  distinguer  deux  cas: 
P  cclui  ou  les  logarithmes  et  les  arcs  croissent  en  mgme  temps;  2** 
celui  ou  les  logarithmes  diminuent  tandisque  Tare  croit.  Dans  le  pre- 
mier cas,  qui  arrive  pour  les  sinus  et  tangentes,  on  cherchera  le  lo- 
garithme le  plus  approche  en  moins,  et  I'ayant  soustrait  du  logarithme 
donne,  on  divisera  la  difference  trouvee  par  la  difference  des  deux  lo- 
garithiues,  entre  lesquels  se  trouve  couipris  le  logarithme  donue.  Dans 
cette  fraction,  reduite  en  decimales,  on  recule  la  virgule  d'un  rang 
vers  la  droite,  et  Ton  a  dans  cette  expression  les  secondes  dans  leurs 
parties  entieres  et  fractionnaires.  A  cette  quantite  Ton  ajoute  les 
dizaines  de  seconde  du  logarithme  de  la  table  d'ou  Ton  est  parti.  La 
division  pent  s'effectuer  h  Taide  des  tables  des  differences.  Soit  donne 
p.  ex.  log  sin  =  9.8725738.  Le  log  sin  le  plus  approche  en  moins 
est,  selon  la  page  540,  =  9.S725654,  auquel  correspond  Tare  48" 
13'  10".  Ce  logarithme  differc  du  logarithme  donne  de  84  et  du 
logarithme  suivant  de  la  table  de  188.  Si  Ton  jette  ur.  coup  d'oeil 
snr  la  table  de  la  difference    188,    on    voit  que  4    dixitmcs  de    cette 
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difference  sont  contenues  dans  84;  car  on  y  Irouve  75,2  pour  lo 
nombre  lo  plus  approche  en  moins  de  84.  Si  on  retranche  75,2  de 
84,  le  reete  8,8  se  trouve  correspondre  aux  4  centi^mes  de  la  merae 
table:  c'est  qu'en  effet  7,5  est  le  centi^me  de  188  le  plus  approche  en 
moins.  Enfin  on  trouverait  de  meme  quau  reste  1,-3  correspondent  7 
milli^raes.  Done  la  fraction  d^cimale  totale  est  0.447,  d'ou  Ton  obtient 
par  le  d^placement  do  la  virgule  4,47  secondes;  et  finalement  Tare 
demande  est  48"   13'   14",47. 

S'il  n'y  a  pas  de  table  pour  la  difference  complete,  on  pent 
employer  celle  d'une  autre  difference  plus  grande  ou  plus  petite,  apr^s 
avoir  diminue  ou  augmente   le  numerateur  d'un  multiple  de  la  fraction 

p 
k  calculer.     En  effet,  etant  donne  la  fraction    — ,  si  I'on  veut  employer 

la  table  calculee   pour  le  nombre  Q  ±  q,    on   prend   au  lieu    de  P  le 

nombre  P  =h  —  q,  que  Ton  cherche  dans  la  table.     Soit  p.   ex.  donn^ 

Q 
log  tang  =  9,2632000,    le    logarithme    le    plus    approcbe    en    moins, 

9.2631240,  donne  la  difference  760,   que   Ton  doit  diviser  par   1188. 

En  employant  ici  la  table   1180,  au  lieu  de  760  on  devrait  y  chercber 

760  —  8.^^==  760  —  5  =  755,    d'ou   I'on   obtient    0.640.      De 

1188 
mSme  on  pent  faire  usage  de  la  table  1190,  en  augmentant  auparavant 

7fift 

760  de  2    X  ou  d'une  unit6;   or   si   Ton    cberche  761,   il  vient 

1 1 88 
de  m^rae  0.640.      Done  I'arc  correspondant  au  log  tang  =  9,2632000 

est  10«  23'   16",40. 

Supposons  maintenant  que  les  logarithmes  diminuent,  I'arc  croissant, 
ce  qui  arrive  pour  la  cotangente  et  le  cosinus,  on  commence  par 
prendre  le  logarithme  le  plus  approcbi^  en  plus,  on  en  retranche 
le  logarithme  donne  et  on  divise  la  diffrenece  par  la  difference  des 
deux  logarithmes  de  la  table.  Soit  p.  ex.  donne  le  log  cos  =  9.7107395, 
on  partira  de  9.7107512,  et  la  difference  117  de  ces  deux  logarithmes 
sera  r^duite  par  la  table  de  la  difference  852  en  secondes  et  en 
fractions  de  seconde.  D'ou  I'on  trouve  0.332,  et  enfin  I'arc  correspondant 
=  59"  5'   13",32. 

Dans  le  cas  ou  Ton  aurait  a  chercber  le  log  sin  d'un  angle  plus 
grand  que  90  degres,  on  diminuerait  Tangle  donn^  de  1,  2  ou  3  angles 
droits,  et  on  prendrait  pour  I'angle  aigu  qui  reste  le  sinus,  si  Ton  avail 
soustrait  2  angles  droits,  et  le  cosinus,  si  Ton  avait  soustrait  1  ou  3 
angles    droits.  -    II    faut    ajouter    que   les    sinus   sont    ncgatifs    pour   los 
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troisi^me  et  qaHtri&nas  qnarts  de  ccrcle,  ce  que  Ton  indique  par  uu  n 
joint  an  logaritbme.  —  De  m^mc  on  trouve  un  log  cos  d'un  angle 
plus  grand  quo  90°,  en  rctranchant  de  I'angle  donne  1,  2  on  3  angles 
droits,  et  en  prenant  pour  Tangle  aigu  qui  rcste  respcctivemcnt  le  sinus, 
cosinuB  ou  sinus.  Los  cosinus  sont  negatifs  entrc  90''  et  270",  cc 
que  Ton  indique  encore  par  un  n,  —  Pour  les  tangcutes  et  cotangentes, 
qui  sont  negatives  entre  90®  et  180"  et  entre  270"  ct  360",  le  chan- 
gement  r^ciproque  s'effectue  de  la  meme  mani6re,  par  la  soustraction 
de  1  ou  3  angles  droits.  Pour  rendre  ces  relations  plus  distinctcs,  on 
les  a  r^unics  dauB  la  table  suivante,  ou  z  d^signc  un  angle  pris  dans 
le  premier  quart  de  ccrcle,  et  par  consequent  90  -\-  z,  180  -j-  z, 
270  -{■  z  compris  rcsp.  entre  90"  et  180",   180"  et  270",  270"  et  360". 


Arc 

Sinus 

Cosinus 

Tangentc 

Cotangente 

90"  -f  a 
180"  4-  z 
270"  4-  z 

-f-  sin  z 

-|-  cos  z 

—  sin  z 

—  cos  z 

-j-   cos  z 

—  sin  z 

—  cos  z 
-1-    sin  z 

+  tang  z 

—  cotg  z 
-f-  tang  z 

—  cotg  z 

-f-    cotg  z 

—  tangz 
-f-   cofg  z 

—  tangz 

On  peut  voir  aussi  par  cette  table,  que  toute  Hgue  trigontimotriquc, 
dont  le  signe  est  inconnu,  correspond  a  quatre  arcs  compris  entre  0" 
et  360",  et  a  deux  arcs,  si  le  signe  est  connu,  Soit  p,  ex.  le  logaiithme 
d'un  cosinus  marque  d'un  n,  le  cosinus  est  n^gatif,  et  on  peut  le 
prendre  dans  les  colonnes  des  cosinus  en  ajoutant  a  Tangle  aigu  trouv(^ 
180  degres;  mais  on  peut  le  prendre  aussi  dans  les  colonnes  dos  sinus, 
on  augmentant  Tangle  aigu  trouv6  de  90  degres.  QuanJ  un  arc  doit 
^tre  determine  completeraent  par  une  fonction  tiigonomctrique,  avec  le 
Eigne  proprc  de  cette  fonction,  il  faut  encore  counaitre  le  signe  d'nne 
autre  fonction  qui  appartieune  au  meme  arc.  Cependant  pour  ces 
deux  fonctions  on  ne  peut  prendre  la  tangente  et  la  cotangente,  a 
raoins  qu'on  ne  sacbe  par  d'autres  moyens  en  quel  quadran  aboutis  Tare. 

En  general  il  faut  proceder  dans  les  calculs  trigonom^triques  dc 
mauiere  a  obtenir  finalement  pour  un  arc  les  logarithmes  de  deux 
nombres  propoitionels  au  sinus  et  cosinus,  avec  leurs  signes:  alors  il 
ne  restera  plus  aucun  doutc  sur  la  valeur  de  Tangle.  Par  exemple 
les  logaritbmes  de  a  sin  A  et  a  cos  A  ^tant  donnes,  leur  difference 
est  log  tang  A;  A  se  trouve  dans  le  premier  ou  troisi^me  quart  de 
ccrcle,  lorsque  sin  A  et  cos  A   out  Ic   mduie   signe,     car    alors   tang  A 
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est  positive ;  ou  bicn  A  se  trouve  dans  le  deuxiimc  on  quatrifeme  quart 
de  cerclc,  selon  que  sin  A  est  positif  et  cos  A  negatif  ou  reciproquemeiit, 
car  alors  tang  A  est  negative.  Dans  le  premier  cas  on  prend  I'nngle 
aigu  dans  la  colonnc  des  tangentes,  ct  Ton  y  ajoute  180  degres;  dans 
le  second  cas  on  prend  Tangle  aigu  dans  la  colonnc  des  cotangeutes 
cu  y  ajoutant  90  ou  270  degres.  A  ^tant  trouve  on  obtient  encore 
log  a  en  soustrayant  sin  A  du  premier  nombre  ou  cos  A  du  second, 
c.  a.  d.  de  log  a  sin  A  ou  de  log  a  cos  A.  Les  calculs  suivants 
peuvcnt  servir  d'exemples. 


a  sin  A 

3.0857112 

9.5028201 

1.8839108  n 

8.1158505  n 

a  cos  A 

2.7130088 

9.6729909 n 

2.0057687  n 

7.9210259 

tang  A 

0.3727024 

9.8298192  n 

9.8781421 

0.1948246  u 

A 

22"58'25'',35 

145"56'56",80 

217<^3'54",67 

302°33'32-,7r, 

cos  J 

a 

9.964  HOG 
3.121600G 

9.9183138 
9.7546771 

9.9019759 
2.1037928 

9.9257435 
8.1901070 

Dans  ces  calculs  a  est  regarde  comrae  positif;  si  a  est  negatif, 
A  doit  etre  augmentc  ou  oimmuii  de  180  degres.  La  tang  A  ne  scrt 
qu'a  trouver  1  arc  dans  la  table;  il  est  done  inutile  dc  I'ecrire  dans 
le  calcal. 
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PREFACE. 


The  existing  logarithmic-trigonometrical  Tables  to  seven  figiues 
may  be  divided  into  three  classes.  While  the  first  class  which  con- 
tains the  logarithms  of  the  natural  numbers  is  very  nearly  the  same 
in  all,  they  differ  in  the  second,  or  trigonometrical  part  in  this,  that 
the  first  class  contains  the  trigonometrical  functions  for  the  greatest 
part  of  the  quadrant  only  for  every  full  minute,  the  second  for 
every  tenth  second,  and  the  third  for  every  single  second.  The 
oldest  logarithmic  table  to  seven  figures  belongs  to  the  first  class, 
viz.  that  of  Sherwin,  London,  1705.  It  contained  the  logarithms  of 
the  numbers  from  1  to  101000  and  besides  the  sines,  tangents  and 
secants,  also  their  logarithms  from  minute  to  minute.  This  table 
had  run  through  several  editions  by  the  end  of  the  last  century 
and  served  till  quite  recently  as  the  basis  of  innumerable  logarith- 
mic tables,  in  some  of  w^hich  the  natural  sines  and  tangents,  which 
are  little  wanted,  were  omitted,  while  others  of  them  were  enriched 
by  more  or  less  useful  additions.  Gardiner,  who  in  the  year  1741 
prepared  a  third  edition  of  Sherwin's  table,  constructed  at  the  same 
time  a  table  proceeding  from  10  to  10  seconds,  which  was  the 
first  of  its  kind,  and  was  published  in  London  in  the  year  1742 
in  large  4*°').  A  second  edition  of  this  table  also  in  large  4'°  with 
the  addition  of  the  logarithms  of  the  sines  and  tangents  for  every 
single  second  up  to  4°  was  published  at  Avignon  in  1770  2).  Upon 
these  were  founded  Callet's  "tables  portatives"  which  were  first 
published  at  Paris  in  1783  and  afterwards  stereotyped.    On  account 


1)  Tables  of  Logarithms, 

2)  Tables  de  Logarithmes. 
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of  their  more  convenient  shape  they  soon  displaced  the  former 
tables,  and  maintained  the  preference  up  to  the  most  recent  time. 
The  first  table  of  the  third  kind  is  the  large  one  by  Taylor  pu- 
blished in  London  in  1792.  Bagay's  tables  i)  founded  upon  it 
and  published  at  Paris  in  1829,  appeared  in  a  much  smaller  form 
in  consequence  of  the  smallness  of  the  figures.  To  the  tables  of 
the  first  and  second  class  belong  also  the  logarithmic  tables  to 
seven  figures  calculated  for  the  centesimal  division  of  the  quadrant, 
as  that  by  Hobert  and  Ideler^)  proceeding  from  lOO"-  to  100"^  of  a 
grade  (centesimal  degree),  and  that  published  by  Delambre^)  in 
the  year  IX  of  the  republic,  in  which  the  interval  is  ten  times 
as  small,  viz.  10  centesimal  seconds. 

For  tables  to  five  figures  the  interval  of  one  minute  may  be 
considered  the  proper  one,  because  the  differences  will  not  bo 
too  large  to  admit  of  the  proportional  part  for  seconds  being  men- 
tally calculated  with  readiness.  In  tables  to  seven  figures  this 
interval  has  always  been  recognized  as  highly  inconvenient,  on 
which  account  Gardiner  directed  his  attention  to  the  diminution 
of  the  Interval.  It  is  even  necessary  to  diminish  the  interval  to 
one  second,  if  it  be  made  a  condition  that  the  proportional  part  in 
this  case  too  is  to  be  mentally  calculated.  This  very  small  interval, 
however,  gives  rise  to  several  new  inconveniences,  which  diminish 
the  advantage  of  smaller  differences  to  such  a  degree,  that  tables 
of  this  kind  have  never  come  much  Into  use,  at  least  with  pro- 
fessional computers.  Their  large  form,  the  excessive  number  of 
columns  on  every  page,  and  the  circumstance  that  even  then 
there  is  not  nearly  room  enough  for  all  the  figures,  (the  initial 
figures  of  the  logarithms  having  to  be  placed  at  the  top  of  the 
columns  and  the  differences  altogether  omitted,  so  that  they  must 
be  calculated  by  the  computer,)  make  the  advantage  of  the  smaller 
interval  very  questionable. 

The  editions  of  Vega's  Logarithmic  Tables  hitherto  published 
had,  in  the  trigonometrical  part,  the  interval  of  1  minute.  In  the 
present  revised  edition  care  has  been  taken  not  only  to  adopt  the 
interval  of  10  seconds  for  the  whole  quadrant  in  order  to  assign 
a  higher    rank  to   the  tables,    but    also    to   secure  all  those   ad- 


1)  Nouvelles  Tables  astronomiques  et  hydrographiques.    Paris,  1829. 

2)  Neue  trigonometrische  Tafeln.    Berlin,  1799. 

3)  Tables  trigonomdtriques  decimales,  calcul^es  par  Ch.  Bonla. 
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vantages  which  by  attention  to  size  and  arrangement  might  in 
any  way  contribute  to  facilitate  the  looking  out  of  logarithms. 
Although  the  tables  have  in  consequence  been  considerably  en- 
larged, the  price  has  not  been  raised,  so  that  the  advantages  of 
the  enlarged  edition  are  offered  to  purchasers  at  a  cost,  which  is 
unexampled  for  a  work  of  this  kind. 

Among  the  improvements  in  these  tables  we  may  mention: 

1.  The  systematic  arrangement  of  all  the  pages  of  each  section, 
which  has  for  its  object  that,  when  once  the  book  is  opened  at  the 
proper  page,  the  eye  with  very  little  practice  will  involuntarily  bo 
directed  to  the  place  where  the  required  logarithm  is  to  be  found. 
For  nothing  so  much  increases  the  difficulty  of  using  tables  as  a 
want  of  uniformity  in  the  position  of  the  numbers.  To  attain  this 
end  main  and  sub- divisions  have  been  introduced,  which  are  easily 
distinguished  and  afford  resting  points  to  the  eye.  In  the  first  part 
there  are  four  such  resting  points  on  every  page,  viz.  on  the  left 
page  the  lines  corresponding  to  the  numbers  10,  20,  30  and  40 
are  enclosed  in  double  rules;  on  the  right  page,  those  correspon- 
ding to  the  numbers  60,  70,  80  and  90.  The  intermediate  lines, 
opposite  to  the  numbers  1  up  to  9,  are  again  separated  by  narrow 
spaces  into  groups  of  three  each.  In  the  second  part  each  page 
contains  61  lines.  Since  five  principal  divisions  are  thus  formed, 
the  third,  which  is  opposite  to  the  number  30  eitlier  from  the  top 
or  from  the  bottom,  is  marked  by  stronger  lines,  the  subdivisions 
remaining  the  same  as  In  the  first  part.  Finally  in  the  third  part 
the  lines  corresponding  to  full  minutes  are  inclosed  between  double 
rules,  and  every  fifth  minute  is  marked  by  thicker  rules.  This 
arrangement  which  was  first  employed  in  a  table  of  six  figures  * ), 
has  at  the  same  time  the  advantage,  that  both  with  ascending  and 
descending  arguments,  as  in  the  2"'*  and  3"'  part,  the  rules  have 
always  the  same  position  relatively  both  to  the  right  and  left 
margin  of  the  page,  an  advantage  which  was  unattainable  with 
the  single  horizontal  lines  hitherto  in  use. 

2.  The  type.  On  several  occasions  Mathematicians  and  Astro- 
nomers have  remarked,  that  the  strongly  shaded  and  equally  high 
figures  that  have  become  the  fashion  during  the  last  twenty  years, 
though  they  present  on  the  whole  a  better  appearance  on  the  page, 
are  yet  far   less   legible   than  the  older  ones.     Moreover  the   new 


1)  Logarithmorum  VI  decimaliiun  nova  tabula  Berolinensis.    Berlin,  1852. 
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type  is  easily  injured  in  the  finer  strokes  so  that  1  and  4;  0,  6 
and  9;  3,  5  and  8  become  almost  undistinguishable.  Besides  it 
often  happens,  that  a  figure  thus  strongly  shaded,  which  dazzles 
the  eye  by  its  very  blackness,  does  not  leave  sufficient  blank  space, 
the  figures  being  both  too  close  to  each  other  and  to  the  lailes 
which  mark  the  intervals.  All  these  circumstances  render  the  use 
of  the  tables  more  difficult  and  more  fatiguing  to  the  eye.  Hence 
a  type  has  been  chosen  which,  being  extremely  slightly  shaded, 
approaches  the  older  form,  projects  partly  above  and  below  the 
parallel  lines  which  inclose  the  main  body  and  does  not  cover  the 
white  ground  too  much,  while  it  is  of  a  size  which  is  neither  too 
small  to  be  easily  recognized  by  moderately  strong  eyes,  nor  too 
large  to  get  the  requisite  quantity  into  a  moderate  compass.  The 
founding  of  this  type  is  so  characteristic  that  even  after  slight 
injuries  which  are  inevitable  after  long  use,  there  will  be  little 
fear  of  mistakes.  Special  attention  has  been  paid  to  the  proper 
distribution  of  the  space  which  the  figures  and  rules  occupy;  and 
the  size  of  the  page  was  not  fixed  upon  till  after  repeated  trials, 
and  after  all  circumstances  had  been  taken  into  account  for  faci- 
litating the  use  of  the  tables. 

3.  In  the  trigonometrical  part  there  is  frequently  a  column 
next  to  that  of  the  degrees,  minutes  and  seconds,  expressing  the 
same  arc  in  time;  there  are  also  in  the  first  part  one  or  two  co- 
lumns more  which  give  the  number,  or  the  number  increased  ten- 
fold, considered  as  a  number  of  seconds  expressed  in  degrees, 
minutes  and  seconds.  This  and  similar  other  arrangements  have 
here  been  omitted,  as  double  and  treble  arguments,  which  are 
not  out  of  place  in  nautical  tables,  but  tend  to  obstruct  the  simple 
use  of  a  table  to  seven  figures  without  affording  any  equivalent 
advantage.  On  the  other  hand,  in  the  first  part  at  the  foot  of 
the  page  the  twofold  reduction  of  the  argument  into  arc  has  been 

indicated,   together   with   the  logarithms   of  and  from 

10  to  10  seconds,  from  0  to  2^  46'  40".  The  latter  are  required 
for  passing  Irom  log  arc  to  log  sin  and  log  tan,  and  are  of  par- 
ticular value  in  geodetic  calculations,  where  long  operations  have 
sometimes  to  be  performed  with  small  arcs  which  are  usually  ex- 
pressed in  seconds,  while  four  or  five  decimal  places  of  the  second 
have  to  be  retained. 

To  facilitate  the  interpolation,  smaU  tables  of  proportional  parts 
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have  been  added  in  the  first  and  third  parts.  The  use  of  smaller 
type  has  enabled  us  to  give  them  completely  even  in  the  first 
pages  for  every  difterence.  These  tables  give  accurately  the  tenths 
of  the  whole  difference,  so  that  the  addition  of  the  thents,  hun- 
dredths and  thousandths  gives  the  proportional  part  correct  to  the 
last  figure,  which  is  not  the  case  with  the  usual  arrangement. 
According  to  a  very  common  arrangement  the  same  small  table 
of  proportional  parts  has  to  be  used  for  the  whole  extent  of  the 
table  in  its  vicinity,  without  reference  to  the  difference  whether  it 
be  an  unit  more  or  less;  but  this  has  been  rejected  as  inaccurate. 
In  the  third  part  want  of  space  has  prevented  all  the  differences 
from  being  given;  at  the  commencement,  i.  e.  beginning  at  5^,  those 
only  could  be  inserted  which  diff^ered  by  10  units,  then  those  -dif- 
fering by  5,  by  3  etc.,  while  finally,  from  24^,  each  diff'ercnce  is 
set  down.  The  advantages  which  these  tables  afford  in  interpola- 
tion, will  be  best  appreciated  by  those,  who  have  felt  their  want 
in  all  other  tables. 

Special  attention  has  been  paid  to  the  correctness  of  the  se- 
venth decimal  place.  Since  the  accurate  value  of  a  logarithm, 
unless  it  be  a  whole  number,  is  always  an  interminable  decimal 
fi-action,  the  part  which  follows  the  first  seven  figures  necessarily 
amounts  to  more  or  less  than  five  units  of  the  8"*  decimal  place. 
In  the  former  case  the  number  in  the  seventh  place  must  be  in- 
creased by  one  unit,  in  the  latter  not,  in  order  that  the  tabular 
value  may  always  differ  by  less  than  half  an  unit  of  the  last  place 
from  the  true  value  oi  the  logarithm.  Therefore  in  order  to  set 
down  the  seventh  place  correctly,  a  knowledge  of  the  following 
figures  is  required.  A  comparison  with  Vega's  Thesaurus  logarith- 
morum*)  left  only  those  logarithms  of  numbers  doubtful,  whose 
logarithms  to  ten  figures  ended  with  500;  these  were  therefore 
recalculated  to  fifteen  places.  The  tenth  figures  proving  accurate 
throughout,  even  in  many  other  cases  where  the  computation  was 
repeated,  it  was  found  unnecessary  to  recalculate  the  logarithms 
ending  in  499  and  501.  The  case  was  however  far  different  in 
the  trigonometrical  section.  Here  the  Thesaurus  logarithmornm  ' ), 
with  the  exception  of  a  few  cases  as  indicated  by  Vega  himself  and 
referring  to  that  part  of  the  table  m  which  the  interval  is  10  se- 
conds,   can   hardly   be  considered  as  anything   but  a  reprint  from 


1)  Thesaurus  logarithmorum  completus.    Lipsiae,  1794. 
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Vlack^),  since  many  comparisons  of  erroneous  places  have  shown 
no  difference  between  them.  Now  the  uncertainty  of  the  last  figure 
amounts  to  4  units,  hence  it  became  necessary  to  recalculate  all 
the  logarithms  which  in  the  Thesaurus  end  in  496,  497,  498,  499, 
500,  501,  502,  503  and  504,  since  a  correction  amounting  to  more 
than  4  units  might  alter  the  last  figure  in  logarithms  to  seven 
places  2).  These  calculations  have  been  made  by  means  of  Briggs's 
table  to  14  places  3),  the  results  of  which  were  checked  by  the 
formation  of  differences,  and  it  has  been  found,  that  in  modern 
tables,  including  the  former  editions  of  these  tables,  many  loga- 
rithms have  been  set  down  wrong  in  consequence  of  too  much 
confidence  being  placed  in  the  Thes.  log.  For  the  comparison  of 
thfr  sines  and  tangents  for  every  second  the  Thes.  log.  gave  the 
logarithms  to  ten  figures  only  up  to  2  degrees,  hence  other  means 
had  to  be  adopted  for  the  interval  from  2  to  5  degrees.  Interpo- 
lation from  the  Trig.  Britt.  which  first  suggested  itself  to  us  was 
found  upon  repeated  trials  to  be  too  laborious,  as  it  required  six 
series  of  differences  to  be  taken  into  account.  Interpolation  between 
the  logarithms  to  ten  figures,  given  for  every  ten  seconds,  did 
appear  less  open  to  objection,  since  the  uncertainty  of  the  last 
figure  would  be  increased  in  the  interpolated  numbers.  Hence 
direct  computation  was  preferred,  the  more  so,  as  with  proper 
arrangement  it  led  most  rapidly  and  safely  to  the  desired  result. 
First   of  all   for   every   400  seconds   in   the   interval  from   0  to  5 

degrees  the  logarithms  of and  were  calculated;  the  se- 
ries giving  these  functions  arranged  according  to  powers  of  x  con- 
verge very  rapidly,  so  that  the  first  four  terms  suffice  to  give  the 
logarithm  accurate  to  14  places,  and  for  the  interpolation  four  series 
of  differences  suffice.  These  logarithms  having  been  tested  by  diffe- 
rences and  reduced  to  the  interval  of  100  seconds  by  interpolation, 
the  first  ten  places  were  further  interpolated  to  an  interval  of  one 
second;  the  logarithms  of  the  numbers  being  added,  all  the  sines 
and  tangents  to  ten   figures   were  obtained.     Amongst  these  loga- 


1)  Trigonometria  artificialis.    Goudae  1633. 

2)  Other  errors,  too,  occiu:  which  cannot  be  considered  as  errors  of  the 
press.  Thus  the  last  three  figures  517  of  log  tan  0"  2'  7"  are  given  too  great 
by  90  and  the  Sine  and  Cotangent  present  the  same  error. 

3)  Trigonometria  britannica,  edited  by  Gellibrand.    Goudae  1633. 
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rithms,  those  terminating  in  499,  500  and  501  were  recomputed 
to  three  more  figures  on  account  of  an  uncertainty  of  an  unit 
and  a  half  arising  from  the  interpolation.  This  calculation  was 
effected  by  means  of  the  logarithms,  previously  computed  to 
14  places  by  interpolation,  in  which  process  the  logarithms  of  na- 
tural numbers  given  to  14  figures  in  Briggs's  table'),  were  used, 
and  thus  the  data  were  obtained  for  assigning  to  every  logarithm 
which  the  table  was  to  contain  its  strict  value,  independently  of 
other  determinations.  The  seventh  decimal  place  being  fixed,  the 
preceding  six  were  tested  by  differences,  and  evidence  of  their 
correctness  was  thus  established. 

In  order  to  guard  as  much  as  possible  against  errors  of  the 
press  three  proofs  were  read  previously  to  stereotyping,  and  one 
subsequently.  The  first  two  were  corrected  by  comparison  with  tlic 
manuscript,  while  the  third  was  tested  by  differences  in  order  to  be 
secure  against  MS.  errors.  Finally  the  last  figure  has  been  compared 
with  the  tables  of  Gardiner-)  and  Callet^)  and  in  part  witli  those 
of  Taylor*).  Gardiner,  who  has  likewise  founded  his  logarithms 
to  seven  figures  upon  an  abridgment  of  those  to  ten  according  to 
Vlack,  has  used  great  caution  to  insure  the  correctness  of  the 
V'h  figure.  He  states  in  the  preface  to  his  tables,  that  he  pre- 
viously tested  the  last  figure  in  Vlack  by  means  of  differences 
and  corrected  many  errors,  which  he  must  have  done  with  great 
care,  for  we  found  on  comparison  only  two  cases  in  which  the  last 
figure  is  not  quite  correct,  viz.  log  52943  and  log  cos  24"  55'  30", 
for  which  he  gives  7238086  and  9.9575404,  both  of  which  are 
too  large  by  an  unit  of  the  last  place:  the  accurate  values  of  these 
logarithms  being  7238085  4683559  and  9.9575403  4999866.  This 
care  which  also  extends  to  that  part  of  the  table,  which  contains 
the  logarithms  for  every  second  from  0  to  72  minutes,  appears 
not  to  have  met  with  due  appreciation  from  later  editors  of  lo- 
garithmic tables.  Indeed  it  seems  finally  to  have  fallen  completely 
into  oblivion,  as  appears  partly  from  the  additions  made  in  the 
later  editions  of  Gardiner  and  partly  from  the  circumstance,  that 
after  the  publication  of  the  Thesaurus  logarithmorum  in  which,  as 
has  already  been  stated,  only  some  few  of  Vlack's  logarithms  have 

1)  H.  Briggii  arithmetica  logarithmica.    London,  1624. 

2)  Table  of  logarithms.    London,  1826. 

3)  Tables  portatives  de  logarithmes.    Paris,  1795.    Tirage  1821. 

4)  Tables  of  logarithms.    London,  1792. 
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been  corrected,  (most  of  them  being  reprinted  unaltered),  the  edi- 
tors of  tables  have  taken  its  correctness  for  granted,  either  to 
avoid  the  trouble  of  a  strict  examination,  or  confiding  in  the  accu- 
racy implied  by  the  offer  of  a  ducat  for  the  detection  of  every 
error,  no  similar  reward  having  ever  been  previously  offered. 
This  affords  the  only  explanation  of  the  fact,  that  in  more  recent 
tables  several  logarithms  have  been  brought  back  to  the  erroneous 
values  which  follow  from  Vlack's  table,  though  they  are  correctly 
given  by  Gardiner.  Thus  1)  the  logsin  2°  29' 50",  whose  accu- 
rate vaiue  is  8.6391970  5001389  has  with  Gardiner  1  in  the 
seventh  place  which  is  correct;  but  since  Vlack  and  Vega  give 
the  log  to  ten  figures  6391970  499,  we  find  in  the  recent  tables 
and  also  in  Taylor  0  in  the  seventh  place.  2)  logtan  5^  7' 40"  is 
8.9529682  4994086;  Vlack  and  Vega  give  9529682  501;  Gardiner 
gives  2  in  the  seventh  decimal  place;  the  more  recent  tables,  inclu- 
ding Taylor's  give  3.  3)  logtan  7°  23' 50"  is  9.1133684  5003401; 
and  therefore  5  is  the  correct  figure  in  the  seventh  place ;  but  Vlack 
and  Vega  have  1133684  499,  whence  the  recent  tables  including 
Taylor's  give  4.  4)  logtan  7°  59'  0"  is  9.1468849  4989462,  there- 
fore 9  is  the  correct  seventh  figure;  but  Vega  and  Vlack  have 
1468849  501,  and  the  modern  tables  have  consequently  50  as  the 
last  two  figures.  5)  logsin  20«  9'  0"  is  9.5371628  5003911,  but  in 
Vlack  and  Vega  5371628  499;  Gardiner  gives  9,  the  modern 
tables  8  in  the  7*''  place. 

The  second  edition  of  Gardiner  published  in  the  year  1770 
at  Avignon  contains  besides  all  the  logarithms  of  the  first  edition, 
which  were  adopted  without  alteration*),  the  logarithms  of  the 
sines  for  every  second  from  72'  to  4°,  and  log  tan  for  every  second 
from  0  to  4°.  The  logarithms  thus  added  have  not  the  same 
degree  of  accuracy  as  those  transferred  from  the  older  table, 
though  their  correctness  is  still  such  as  might  well  have  served 
as  a  pattern  for  later  tables.  For  a  comparison  shewed  that  out 
of  22032  logarithms  only  22  were  wrong  by  an  unit.  Both  these 
editions  are  in  large  4*^,  which  renders  them  cumbrous.  For  this 
reason  and  in  consequence  of  Gardiners's  tables  becoming  scarce, 
Callet  edited  a  new  logarithmic-trigonometrical  table,  which  was 
printed  by  Firmin  Didot,  and  was  the  first,  in  which  the  printing 


1)  A  few  false  prints,  discovered  during  the  28  years  that  the  tables  had  been 
used,  were  corrected,  but  many  new  errors  were  introduced. 


peeface.  xm 

from  plates  was  successfully  carried  out.  Besides  a  long  intro- 
duction on  the  calculation  and  application  of  logarithms,  tables  of 
the  natural  sines  and  cosines,  tangents  and  cotangents,  and  natu- 
ral and  common  logarithms  of  numbers  to  20  and  60  figures,  this 
edition  contained  all  the  logarithms  of  the  Avignon  edition,  with 
this  addition  that  the  log  sin  and  log  tan  for  every  second  which 
the  latter  contained  up  to  4"  were  carried  one  degree  farther. 
But  in  this  enlargement,  the  degree  of  accuracy  Introduced  by 
Gardiner  is  utterly  neglected.  A  comparison  with  this  part  of 
the  tables  which  contains  6480  logarithms  not  occurring  in  Gar- 
diner gave  13G8  logarithms  inaccurate  by  an  unit  in  the  last 
place.  Finally  the  last  figure  of  each  of  the  36000  logarithms 
of  the  second  part  was  compared  with  Taylor's  table,  which  is 
generally  considered  as  a  pattern  of  accuracy  in  the  last  figure, 
and  every  deviation  thus  found  was  subjected  to  a  separate  in- 
vestigation. This  examination  gave  35  cases,  In  which  the  last 
figure  in  Taylor  is  wrong  by  an  unit;  of  these  19  coincide  with  the 
erroneous  statement  in  the  Avignon  edition. 

A  comparison  of  the  logarithms  of  the  first  part  with  Bab- 
bage's  most  carefully  edited  table,  In  which  elemoitary  principles 
regarding  the  construction  of  tables  were  first  established,  fur- 
nished one  case,  that  of  log 52943  which,  as  In  Gardiner,  was 
given  too  great  by  an  unit.  The  same  error  occurs  also  In  the 
tables  of  Callct,  Taylor,  Delambre  and  others,  evidently  because 
all  have  copied  Gardiner  without  farther  examination. 

The  first  two  proofs  of  this  table  were  corrected  by  MM  Lau- 
tcnsach,  and  Gcldammcr,  and  a  third  revision  was  instituted  by 
myself,  and  checked  by  differences.  After  they  were  stereotyped 
the  proofs  from  the  plates  were  revised  partly  by  Mr.  Volkniann, 
and  partly  by  Mr.  Koch. 


Berlin,  August  1856. 
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INTRODUCTION. 


The  common  Logarithms  (Briggs's)  are  the  only  ones  used 
to  facilitate  extensive  numerical  calculations.  In  this  system,  the 
logarithm  of  a  number  Is  the  index  of  that  power  of  10  which 
is  equal  to  the  number.  If  for  example  a  and  b  are  the  loga- 
rithms of  the  numbers  A  and  B,  we  have 

10'=  A  and  10"  =B 
or 

log  A  =  a  and  log  B  =  b 
and  by  the  theory  of  powers  and  logarithms  It  follows,  that 

IQa+b  ^  AB,        ^lO-"  =  ^,  10-  =  A%         10^  =  Va, 

or 

A  C  g^ 

logAB  =  a-|-b,   log:^  =  a— b,  logA"  =  ca,     logVA=    -, 

from  which  we  see  that  the  logarithm  of  a  product  is  the  sum 
of  the  "logarithms  of  the  factors,  the  logarithm  of  a  quotient  the 
difference  between  the  logarithms  of  the  dividend  and  divisor,  and 
that  the  logarithm  of  a  power  or  root  is  found  by  multiplying 
or  dividing  the  logarithm  of  the  radix  by  the  exponent. 

The  application  of  these  four  formulae,  to  which  all  calculations 
with  logarithms  are  limited,  rests  upon  the  condition  that,  given 
a  number  we  can  find  with  facility  its  logarithm,  and  conversely, 
given  a  logarithm  we  can  readily  find  the  corresponding  number. 
It  Is  the  object  of  logarithmic  tables  to  solve  these  two  problems. 

From  the  above  definition  of  logarithms  which  is  perfectly 
sufficient  for  practical  purposes,  It  follows  further  that 

log  1  =  0,   log  10  =  1,   log  100  =  2,  log  1000  =  3,   etc. 

log  0. 1  =  —  I,  log  0.01  =  —  2,  log  0. 001  =  —  3,   etc. 

and  these  are  the   only   numbers,   whose   logarithms   are   integers. 

The  logarithm  of  any  other  number  consists  of  an  Integer  (termed 

the    Index     or    characteristic)     followed    by    a    decimal     fraction 


Intboduction.  XV 

(mantissa),  which  lias  the  property  of  being  incapable  of  being 
fully  written  out,  since  it  goes  on  ad  infinitum.  Fortunately  it  is 
only  in  rare  cases,  that  more  than  seven  decimal  places  of  this 
fraction  are  required:  in  general  indeed  four  or  five  suffice,  and  it 
is  only  for  tlie  most  accurate  computations  that  six  or  seven  are 
used. 

TABLE  I. 

To  find  tlie  logarithm  of  a  given  number,  or  the  number 
corresponding  to  a  given  logarithm,  a  table  is  used  which  contains 
the  logarithms  of  all  whole  numbers  from  10000  to  100000. 
Such  a  table  is  that  extending  from  p.  6  to  p.  185.  It  is,  indeed, 
preceded  by  a  few  pages  containing  the  logarithms  of  1  to  1000; 
but  this  is  done  more  for  the  sake  of  convenience  than  because  it 
is  necessary,  since  all  the  same  logarithms  also  occur  in  the  rest 
of  the  table. 

Given  a  number,  to  find  its  logarithm. 

If  the  given  number  consists  of  five  figures,  the  first  four 
are  to  be  sought  in  the  first  column  headed  N  (number),  and 
the  last  in  the  horizontal  line  at  the  top.  Then  the  last  four 
figures  of  the  logarithm  will  be  found  where  the  horizontal  line, 
corresponding  to  the  first  four  figures  of  the  number  meets  the  ver- 
tical line  corresponding  to  the  fifth  figure.  The  first  three  figures  of 
the  logarithm  stand  In  the  column  headed  0,  and  are  common  to 
all  the  figures  in  the  same  horizontal  line.  Where  these  are  not 
given  on  the  horizontal  line,  the  immediately  preceding  three  figures 
have  to  be  taken,  except  when  the  first  of  the  last  four  figures 
is  marked  with  a  line  above  it,  in  which  case  the  first  tln-ee 
figures  of  the  logarithm  are  those  which  occupy  that  position  in 
the  next  horizontal  line. 

Example  1.     Kequired  the  logarithm  of  24818. 

At  p.  35  looking  down  the  first  vertical  column  we  stop  at 
2481,  and  then  follow  the  horizontal  line  to  the  right  as  far  as 
the  column  headed  8.  Here  we  find  the  number  7668.  These 
figures  are  annexed  to  the  number  394,  which  remain  the  same 
for  several  lines,  and  are  placed  three  lines  higher  up  in  the  co- 
lumn headed  0;  bo  that  we  get  394  7668.  The  index  which  is 
not  set  down  in  the  table  is  4  throughout,  hence  log  24818 
=  4.3947668. 
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Example  2.     Requii-ed  the  logarithm  of  24833. 

Here  the  last  four  figures  are  0292,  the  first  of  which  is  marked 
with  a  line  (o),  hence  they  are  to  be  combined  with  395; 
therefore  the  logarithm  of  24833  is  4.3950292. 

When  the  given  number  besides  an  integer  part  of  five  figures 
contains  a  decimal  fraction,  the  difference  of  the  logarithms 
of  the  two  whole  numbers  of  five  figures  between  which  the  given 
number  lies  has  to  be  multiplied  with  the  decimal  fraction,  and  the 
product  to  be  added  to  the  logarithm  of  the  whole  number.  Thus 
let  the  number  be  24833.73;  this  being  contained  between  24833 
and  24834  whose  logarithms  differ  by  0467—0292=175,  we 
multiply  175  by  0.73  which  gives  128.  Adding  this  to  log  24833, 
which  was  4.3950292,  we  get  4.3950420  for  the  log  of  24833.73. 
To  facilitate  this  multiplication  every  page  contains  small  additio- 
nal tables  in  a  column  headed  P.  P.  (proportional  parts)  which 
for  each  of  the  differences  occurring  on  that  page  give  the  sevei-al 
tenths,  whence  the  hundredths,  thousandths,  etc.  are  easily  deduced. 
In  the  last  example  we  make  use  of  the  table  headed  175, 
from  which  we  get 

for  0.7 122.5 

for  0.03 5.25 

together     127.75 
of  wliich   the   decimal   fraction   is   rejected,   but  the  last  figure   is 
increased  by  an  unit,  since  the  omitted  fraction  amounts  to  more 
than  0.5. 

By  means  of  the  logarithms  of  the  numbers,  having  an  in- 
teger part  of  five  figures,  it  is  easy  to  find  those  of  all  other 
numbers  written  with  the  same  significant  figures;  for  their  lo- 
garithms will  only  differ  in  the  index.  Thus  if  the  logarithm  of 
24.83373  is  required,  we  first  find  the  log  of  24833.73  and  sub- 
tract from  it  log  1000.  Since  the  latter  =  3,  we  get  log  24.83373 
=  1.3950420.  In  the  same  way  log  248337300  =  log  24833.73 
-f  log  10000  =  log  24833.73  -f  4  =  8.3950420.  If  the  given 
number  is  a  proper  fraction,   as  for  instance  0.06103,   we   find  at 

p.   108  log  61030  =  4.7855434,    and   since  0.06103  =    lOQOOOO 

therefore  log  0.06103  =  log  61030  —  6  =  4.7855434  —  6,  which 
would  be  negative,  viz.  —  1.2144566;  but  it  is  more  convenient 
for  calculation  to  write  8.7855434  —  10,  so  tliat  the  fraction  in 
the  logarithm  may  be  positive.     The  general   rule   then,   is:   form 
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a  number  of  five  figures  in  the  integer  part  from  the  given  num- 
ber either  by  annexing  cyphers  or  by  separating  the  first  five 
figures;  find  the  fractional  part  of  the  logarithm  of  this  num- 
ber, and  give  an  index  less  by  one  unit  than  the  number  of 
figures  in  the  integer  part  of  the  given  number.  Tlie  index  of 
a  proper  fraction  is  found  by  subtracting  the  number  of  cyphers 
between  the  decimal  point  and  the  first  significant  figure   from  9. 

Given  a  logarithm,  required  the  corresponding  number. 
A  logarithm  being  given,  and  it  being  required  to  find  the 
corresponding  number,  we  first  look  out  the  first  three  figures  of 
the  decimal  fraction  in  the  logaritlmi  in  the  column  headed  0,  and 
then  in  the  columns  headed  0,  1,  2  .  .  .  those  four  figures,  whicli  are 
next  less  than  the  remaining  four  figures  of  the  given  logarithm. 
We  now  take  out  from  the  vertical  column  headed  N  the  number 
consisting  of  the  four  figures,  which  are  on  the  same  horizontal  line 
that  contains  the  last  four  figures,  and  as  fifth  figure,  the  one  at  tlie 
head  of  the  column.  For  example,  if  the  logarithm  2.5833980  be 
given,  we  find  at  p.  62  the  logarithm  583  3915,  to  which  corres- 
ponds the  number  38317.  The  difference  between  it  and  the  next 
greater  logarithm  is  113,  whilst  the  difference  between  it  and  the 
given  logarithm  is  65.  Now  the  figures  following  the  first  five 
places  are  found  by  dividing  65  by  113,  that  is  to  say,  the  next 
figure  is  obtained  by  taking  this  fraction  10  times,  the  two  next 
by  taking  it  100  times,  the  three  next  by  taking  it  1000  times. 
It  would  be  inexpedient  to  take  more,  because  even  the  third 
figure  is  incertain.  But  this  division  may  be  facilitated  by  the 
table  of  proportional  parts  headed  113.  We  take  from  it  the 
next  figure  5  corresponding  to  56.5  which  is  next  inferior  to  65; 
substracting  56.5  from  65,  there  remains  8.5.  Taking  this  ten- 
fold, which  gives  85,  we  find  opposite  to  the  next  inferior  number 
79.1  the  number  7  as  the  next  figure  in  the  number,  and  again 
increasing  the  difference  85  —  79.1  =5.9  tenfold,  which  gives 
59,  and  looking  for  the  next  inferior  number  in  the  table  (which 
is  56.5)  we  find  the  figure  5,  hence  the  figures  following  the  first 
five  are  575,  and  the  number  is  written  with  the  figures  38317575; 
and  since  the  given  logarithm  has  the  index  £',  the  decimal  point 
must  be  put  after  the  third  figure;  therefore  Ihe  required  number 
is  383.17575.  The  index,  however,  might  have  any  other  value, 
the  number  would  still  consist  of  the  same   figures,    only   the   po- 
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sit'ion  of  the  decimal  point  would  change;  thus  if  the  logaritlim 
were  0.5833980,  the  corresponding  number  would  contain  an  in- 
teger part  of  10  figures.  But  s-nce  the  tables  furnish  only  the 
first  eight  figures  of  the  number,  as  found  above,  two  cyphers 
must  be  annexed,  giving  the  number  3831757500.  If  the  lo- 
garithm were  7.5833980 — 10,  the  corresponding  number  would  be 
0.0038317575.  Hence  the  computation  of  the  proportional  part 
which  with  a  little  practice  and  by  making  use  of  the  small  table  of 
proportional  parts  may  be  made  mentally,  (so  that  no  other  figures 
need  be  written  down  than  those  actually  sought),  would  stand  thus: 

Given  logarithm     ....     2.5833980 

pag.  62.  number  383.17  .     .     2.5833915 
DifFerence    65 
by  the  table  for  the  difi'erence  113       5     .     .     .     .  56.5 

85 
again       ....       7    .     .     .     .       79.1 

....     .     .     .     5      .     .     .        "59" 

required  number  =  383.17575 

In  logarithmic  calculations  cases  occur,  in  which  the  logarithm 
of  a  logarithm  has  to  be  taken.  If  for  example  a  number  is  to 
be  raised  to  a  power,  whose  exponent  is  a  number  of  many  figures, 
or  a  similar  root  has  to  be  extracted,  we  should  have  to  mul- 
tiply or  divide  the  logarithm  of  the  given  number  by  another  large 
number;  but  tliis  is  again  best  done  by  the  aid  of  logarithms. 
As  a  first  example  let  it  be  required  to  raise  the  number  23.90087 
to  the  power  1.1087023;  here  we  take  the  log  of  23.90087  which 
is=  1.3784137;  and  this  must  be  multiplied  by  1.1087023;  hence 
we  add  the  logarithms  of  both  the  numbers 

log  1.3784137  =0.1393796 

log  1.1087023  =  0.0448149 

log  1.5282504  =  0.1841945 
and  look  out  the  number  1.5282504  corresponding  to  their  sum. 
This  is  the  logaritrim  of  the  required  power;  hence  this  power  is 
the  number,  corresponding  to  this  logarithm,  viz.  33.748186.  Agani, 
to  take  a  second  exam^ple,  required  the  7.001705'''  root  of  0.791 ;  here 
we  should  have  to  <livide  the  log  of  0.791  which  is  9.8981765 
—  10  by  the  index  of  the  root.  Now  in  this  case  the  dividend 
is  a  difference,  and    it  is  simpler  to  restore  the  negative  logarithm 
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and  to  divide  it  than  to  divide  the  two  terms  of  the  difference 
separately,  and  to  get  the  quotient  by  the  subtraction  of  the  re- 
sults.    Now  the  negative  logarithm  is  =  —  0.1018235;  hence 

log  0.1018235  =  9.0078480  —  10 

log  7.001705    =0.8452038 

log  0.0145427  =  8.1626442  —  10 
Corresponding  to  the  difference  8.1626442  —  10  we  find  the 
number  0.0145427,  which  is  the  logarithm  of  the  root;  but  it  is 
negative,  since  it  has  arisen  out  of  the  division  of  a  negative  lo- 
garithm by  a  positive  number;  hence  the  tabular -logarithm  is 
10  —  0.0145427  —  10  =  9.9854573  —  10  and  the  corresponding 
number  is  —  0.9670687  which  is   the  required  root. 

TABLE  II. 

Table  II,  (p.  188  to  p.  287)  serves  to  find  log  sin  and  log  tan 
of  an  arc  not  greater  than  5",  or  the  log  cos  and  log  cot  of 
an  arc  Ij'ing  between  85°  and  90*^.  The  left  hand  page  of  the 
table  contains  the  logarithms  of  the  sines  of  arcs  between  0  and 
5  degrees.  Degrees  and  minutes  are  given  at  the  top,  the  se- 
conds on  the  left  hand  margin.  These  logarithms  are  at  the 
same  time  the  log  cos  of  the  complementary  angles,  the  degrees 
and  minutes  of  which  are  indicated  at  the  bottom  of  the  page, 
the  seconds  on  the  right  hand  margin.  Thus  according  to  p.  210 
logsin  1«  11' 46"  =  8.3196173,  which  is  also  log  cos  88°  48'  14". 
The  right  ^and  page  is  constructed  exactly  similarly  with  regard 
to  log  tan  0/  arcs  between  0  and  5°  and  log  cot  of  arcs  between 
85°  and  90°. 

Given  an  arc,  required  its  logsin  or  log  tan. 
For  every  full  second  the  logsin  and  log  tan  are  given  in 
the  table.  If  the  arc  contains  additionally  a  fractional  part  of  a 
second,  the  proportional  part  has  to  be  calculated  in  the  same 
manner  as  for  the  logarithms  of  numbers.  For  this  purpose,  the 
logarithm  corresponding  to  the  integer  part  of  the  seconds  in  the 
given  arc  is  substracted  from  tlie  log  corresponding  to  the  next 
full  second,  or  vice  versa,  the  difference  is  multiplied  by  the  fractio- 
nal part  of  the  second  in  the  given  arc,  and  the  product  added 
to,  or  subtracted  from  the  former  logarithm,  according  as  the  lo- 
garithms go  on  increasing  or  decreasing;  the  former  being  here 
the   case  for  descending  arguments   and   the   latter  for   ascending 


B* 


XX  Inteoduction. 

arguments.  Thus  let  it  be  required  to  find  Iog8in20  19'49''.71. 
At  page  234  we  find  log  sin  2«  19'  49"  =  8.6091653,  difi"ering  from 
the  next  greater  log  of  sin  2°  19'  50"  by  518,  which  multiplied 
by  0.71  gives  367.78  instead  of  which  we  take  368.  Adding  this 
proportional  part  to  the  preceding  logarithm  we  get  8.6092021 
as  the  required  logsln  2°  19'  49".7l. 

As  a  second  instance  let  us  find  log  cot  86**  53'  11  ".374.  Ac- 
cording to  p.  251  this  log  lies  between  8.7355695  and  8.7355307 
the  difi'erence  of  which  is  388;  multiplying  this  by  0.374  we  get 
145  which  has  to  be  subtracted  from  the  former  of  these  loga- 
rithms since  they  decrease  for  ascending  arguments;  hence  the 
required  log  is  8.7355550. 

Given  the  log  sin  or  log  tan  of  an  arc,  required  the  arc. 
The  process  of  finding  the  arc  corresponding  to  a  given  log  sin 
or  log  tan  by  means  of  table  II  is  exactly  the  same  which  is 
adopted  in  finding  the  number  corresponding  to  a  given  logarithm 
in  table  I.  We  look  out  the  logarithm  either  next  above  or  next 
below  the  given  one,  according  as  the  logarithms  increase  or 
decrease  with  the  increase  of  the  arc;  form  the  difierence  be- 
tween it  and  the  given  logarithm,  and  divide  it  by  the  whole  dif- 
ference between  the  two  consecutive  logarithms  of  the  table  be- 
tween which  the  given  log  lies.  The  quotient  is  the  fractional 
part  of  a  second  which  has  to  be  added  to  the  whole  number 
of  seconds  contained  in  the  arc  corresponding  to  the  logarithm, 
from  which  we  had  started;  for  example  let  8.5139150  be  the  given 
log  cos.  The  next  greater  log  of  the  table  is  according  to  page 
224  8.5139642,  difi'ering  from  the  given  one  by  492,  but  from 
the  next  smaller  one  in  the  tables  by  645;  hence  the  arc  is  that 
corresponding  to  the  preceding  logarithm,  which  is  88°  7' 43"  in- 
creased by  III  or  0".763,  i.  e.  88«  7' 43 ".763. 

When  a  calculation  refers  to  arcs  under  30  minutes,  and  it 
is  required  that  the  seventh  decimal  place  of  the  logarithms  shall 
be  perfectly  accurate,  a  condition  wliich  occurs  in  higher  geodesy, 
we  have  to  take  into  account  five  decimal  places  in  the  seconds 
in  passing  from  the  arc  to  log  sin  and  log  tan,  or  vice  versa. 
In  this  case  the  use  of  table  11  becomes  inconvenient  both  in 
consequence  of  the  long  multiplications  and  divisions  in  calcu- 
lating the  proportional  parts,   and  because  it  would   be   necessary 
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to  take  into  account  second  differences.  Here  the  application 
of  table  I  is  preferable.  To  find  from  it  the  log  sin  or  log  tan 
of  an  arC;  convert  it  into  seconds,  take  the  log  of  the  number 
of  seconds,  and  add  to  it  the  corresponding  value  of  S  or  T,  gi- 
ven at  tlie  bottom  of  the  page,  each  of  which  begins  with  4.685. 
Thus  if  it  be  required  to  find  log  sin  and  log  tan  of  22' 57  ".7083, 
we  have  (see  p.  13) 

log  1377.7083  =  3.1391573 
S  22' 58"  =  4.6855716 
T  22'  58"  =  4.6855813 
log  sin  =  7.8247289 
log  tan  =  7.8247386 
where   in   interpolating   we   have   only   to   take    account   of  whole 
seconds.     If  the  arc  were  137 ".77083,   we  should   as   before   take 
log  arc  from  p.  13,  but  the  numbers  S  and  T  with   the   argument 
2'  18 "j  from  p.  2;  thus  we  should  have 

log  137  ".77083  =  2.1391573 
S  2'  18"  =  4.6855748 
T  2'  18"  =  4.6855749 
log  sin  =16:8247321 
logtan  =  6-8247322 
If  conversely,   it   be   required   to   find   the   arc   corresponding 
to  a  given  log  sin  or  logtan,   we  first  take  the  arc  to  the  nearest 
second  below  from  table  II,    and  look   out  in   table   I   the   corre- 
sponding values  of  S  and  Tj   we   subtract   these   from   the    given 
logarithm  and  take  out  the  number  corresponding  to  the  difference, 
which  gives  the  required  arc  in  seconds.     Thus  let  7.1690522  be 
a  given  logtan.     According  to  p.  189  the  corresponding  arc   lies 
between  5'  4"  and  5'  5";  at  p.  3  the  value  of  T  is  4.6855752,  hence 
logtan     ....     7.1690522 
T5'4"   ....     4.6855752 

Difference     2.4834770  =  log  304.4227 
hence  arc  =  304 ".4227  or  5' 4".4227. 

In  this  method  it  would  be  necessary  to  refer  to  two  or  even 
three  different  places  of  the  tables;  to  avoid  this  inconvenience 
a  table  has  been  added  at  p.  575  which  for  arcs  up  to  35'  gives 
with  much  more  readiness  all  transitions  between  S,  arc  and  log 
sin  as  well  as  those  between  T,  arc  and  logtan.  For  extensive 
geodetic  calculations  this  table  may  be  taken  out  of  the  book  and 
mounted  on  cardboard,   to  be  used  as  an  auxiliary  table,   besides 
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which  we  require  only  the  table  of  logarithms  of  the  numbers  of 
the  seconds  in  the  arc.  In  regard  to  the  construction  of  this  table, 
it  is  to  be  observed,  that  the  value  of  S  =  4.6855749  holds  up 
to  1'  39"  and  log  sin  6.681.  From  1'  40"  or  log  sin  =  6.682  .  .  . 
the  succeding  value  of  S  =  4.6855748  is  to  be  used.  All  other 
values  of  S  answer  accurately  to  the  arcs  and  log  sin  on  the  same 
line  witli  them,  so  that  in  passing  from  the  arc  or  log  sin  to 
the  number  S  that  value  of  S  has  to  be  taken,  which  lies  nearest 
to  the  given  arc  or  log  sin.  The  same  rule  holds  for  T.  Hence, 
except  for  a  few  values  of  S  and  T  towards  the  end  of  the  table 
which  increase  by  10  units  at  a  time,  all  interpolation  is  avoided, 
as  with  a  glance  at  the  table  we  can  at  once  take  out  the  re- 
quired S  or  T. 

TABLE  III. 

This  table  contains  for  every  ten  seconds  of  the  quadrant 
the  logarithms  of  the  sines,  cosines,  tangents,  and  contangents. 
From  0  to  45°  the  degrees  are  placed  at  the  top  of  the  page; 
the  minutes  and  seconds,  denoted  with  '  and  "  on  the  left  hand 
margin,  which  is  to  be  combined  with  the  heading  at  the  top  of 
the  page.  From  45^  to  90**  the  degrees  are  put  at  the  bottom 
of  the  page,  the  minutes  and  seconds  at  the  right  hand  margin, 
and  the  name  of  the  trigonometrical  function  at  the  foot  of  the  co- 
lumn. Arguments  that  are  opposite  one  another  are  complemen- 
tary (i.  e.  make  together  90^^)  and  the  sines  and  tangents  (i.  e. 
their  logarithms)  of  an  arc  above  45°  are  also  placed  opposite  to 
the  sines  and  tangents  of  its  complement,  because  the  former  arc 
respectively  the  cosines  and  cotangents  of  the  latter,  and  vice 
versa.  For  the  sake  of  symmetry  the  sine  is  placed  next  to  the 
argument,  next  to  it  the  tangent,  which  is  followed  by  the  cotan- 
gent, and  this  by  the  cosine;  and  since  for  complementary  angles 
the  same  logarithms  hold,  but  in  an  inverse  order,  there  is  again 
next  to  the  argument  the  sine,  followed  in  order  by  the  tangent, 
cotangent,  and  cosine,  as  may  be  seen  by  the  names  at  the  top 
and  bottom  of  the  columns.  The  diiFerences  of  any  two  consecu- 
tive logarithms  are  placed  for  the  sine  and  cosine  immediately  to 
the  right  on  the  intermediate  line,  and  arc  headed  d  (difierentia) ; 
for  the  tangents  and  cotangents  they  are  also  placed  between 
these  columns  on  the  intermediate  line  and  are  headed  d.  c.  (dif- 
ferentia communis)  since  these  differences  hold  for  both.    The  sines 
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and  cosines  of  all  arcs  in  the  quadrant  are  proper  fractions,  and 
80  are  the  tangents  for  arcs  below  45*';  hence  their  logarithms 
would  be  negative.  But  the  index  and  the  fraction  have  been 
made  positive  by  the  addition  of  10,  so  that — 10  has  to  be  sup- 
plied. For  tangents  of  arcs  between  45°  and  90*'  this  supplement 
must  be  omitted. 

Given  an  acute  angle ,  required  its  sine  (log  sin). 
As  the  table  contains  the  sine  only  for  every  tenth  second, 
we  have  to  interpolate  for  the  units  and  its  decimal  parts.  This 
is  done,  as  in  the  case  of  the  logarithms  of  numbers,  by  multi- 
plying the  decimal  fraction  formed  by  the  tenth  part  of  the  units 
with  the  appended  fraction  by  the  difference,  and  adding  the  pro- 
duct to  the  log  sin  of  the  next  inferior  multiple  of  10"-,  for  ex- 
ample let  it  be  required  to  find  logsin  18"  51'27".21.  Here  the 
sine  of  18°  51'  20"  is  9.5094491,  which  differs  from  the  next  in  the 
table  by  616;  multiplying  this  by  0.721  we  get  444,  which  added 
to  the  preceding  logarithm  gives  9.5094935,  the  number  required. 
The  formation  of  this  product,  when  no  separate  auxiliary  table 
of  proportional  parts*)  is  employed,  is  facilitated  by  the  small 
tables  of  differences  on  the  margin.  Since  for  want  of  space  it 
has  not  been  possible  to  put  down  all  these  differences  we  in 
every  case  take  the  nearest ;  in  the  present  instance  we  take  that 
for  614.     It  gives 

for  0.7     ...     .     429.8 

for  0.02  ....       12.3 

for  0.001  .  .  .  0.6 
together  442.7 
But  since  the  difference  616,  is  greater  by  2  than  614,  we 
have  to  add  0.721  X  2  =  1.4,  which  gives  444  as  the  proportio- 
nal part.  Similarly  we  might  have  made  use  of  the  table  headed 
617  on  the  left  hand  page,  which  would  have  given  444.9  and 
from  this  we  would  have  had  to  subtract  0.721  X  1  »•  e.  0.7,  so 
that  the  result  would  have  been  the  same. 

Given  an  aaite   angle,  to  find  its  tangent  (log  tan). 
The  logarithms  of  the  tangents  like  those  of  the  sines  go  on 


1)  Bremiker,   Tafel   der  Proportionaltheile   (Table   of  proportional  parts). 
Berlin.  Ferd.  Dummler,  1843. 


XXrV"  Introduction. 

increasing  as  the  arc  increases  from  0  to  90**,  so  that  the  pro- 
portional part  has  again  to  be  added.  Its  computation  is  exactly 
like  that  for  the  sine:  the  tenth  part  of  the  number  formed  of  the 
units  and  the  decimal  part  of  the  seconds  is  multiplied  by  the  whole 
difference  and  the  product  added  to  the  log  tan  of  the  next  infe- 
rior arc  in  the  table,  and  here  again,  if  better  means  are  wanting, 
recourse  may  be  had  to  the  small  diiFerence  tables  in  the  margin. 
Thus  let  it  be  required  to  find  log  tan  56«  22'  3".89.  At  page 
491  we  find  logtan  56°  22' 0"  =  0.1770234,  differing  from  the 
next  greater  tangent  by  457  (a  difference  found  above  the  lo- 
garithm since  the  argument  is  ascending).  The  small  table  for 
457  gives 


for  0.3       .     . 

.     137.1 

0.08     .     . 

.      36.6 

0.009  .     . 

.     .   4.1 

for  0.389  .     . 

.     177.8  or  178 

Adding  178  to  the  preceding  log,  we  find  0.1770412  the  required 
logtan. 

We  may  here  observe,  that  a  computer  who  has  had  some  little 
practice,  shortens  the  calculation  of  the  proportional  parts  very  ma- 
terially; and  in  the  last  example  he  would  not  write  down  any 
figures  excepting  those  in  the  required  logarithm.  He  would  proceed 
in  the  following  manner.  Having  opened  the  book  at  the  proper 
page,  in  this  case  p.  491,  he  points  with  a  finger  of  the  left  hand  to 
logtan  56^  22'  0".  A  glance  shews,  that  457  is  the  proper  difference. 
(A  practised  computer  in  order  to  avoid  the  risk  of  a  mis-print  will 
verify  at  the  same  time,  that  this  is  really  the  difference  of  the  two 
logarithms  standing  one  above  the  other.)  Keeping  the  finger  of  the 
left  hand  pointing,  he  takes  from  the  small  table  headed  457  with 
the  argument  0.389  first  4.1  for  the  last  figure  9;  this  he  adds 
mentally  to  36.6,  which  corresponds  to  the  second  figure  8;  this 
again  gives  40.7,  which  is  added  to  137.1,  which  number  is  op- 
posite to  3.  The  sum  177.8  for  which  178  is  taken,  is  added  to 
the  last  four  figures  0234  of  the  logarithm,  to  which  the  finger 
points;  this  gives  0412  as  the  last  four  figures  of  the  required 
log.  These  are  finally  read  together  with  the  first  figures  0.177, 
and  written  down  in  their  proper  place  on  the  paper  on  which 
the  calculation  is  made.  The  mental  calculation  is  much  facilitated 
by  acquiring  the  habit  of  forming  the  sums  of  two  numbers 
not  as  usual  from  right  to  left,  but  from  left  to  right,   which  has 
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the  advantage  of  giving  the  last  four  figures  of  the  logarithm  in 
this  order,  and  enables  the  calculator  to  write  down  from  left  to 
right  the  whole  logarithm,  consisting  of  eight  figures.  Heading 
sums  and  differences  of  two  logarithms  placed  one  above  the  other 
from  left  to  right  has  in  general  many  advantages  in  cp.lculations, 
both  because  it  is  more  convenient  to  write  from  left  to  right, 
and  because  we  may  use  the  number  thus  read  as  the  argument 
for  looking  out  the  corresponding  arc,  without  writing  down  the 
number  itself,  which  is  frequently  no  further  needed. 

Given  an  acute  angle  to  find  its  cotangent. 
The  logarithms  of  the  cotangents  and  tangents  of  the  same 
arc  always  have  the  same  sum  10,  or  properly  0,  since  we  have 
mentally  to  supply  either  to  the  tan  or  cot  the  number  —  10. 
Hence  the  cotangents  continually  decrease  as  the  arc  increases 
from  0  to  90",  and  the  proportional  part  which  has  to  be  calc\i- 
lated  with  the  same  difierence  as  the  tangent  must  be  subtracted. 
Thus  let  it  be  required  to  find  log  cot  14*^  5.5'  18  ".02.  At  page 
379  we  find  first  the  logarithm  0..D743959  as  log  cot  U^  55'  10" 
with  the  difference  846.  The  small  table  for  the  difference  845 
gives  for  8.02  the  proportional  part  677.7,  which  on  account  of  the 
difference  being  greater  by  1  has  to  be  increased  by  0.8,  giving 
678.5-,  this  subtracted  from  the  above  number  leaves  0.5743281 
the  required  log  cot. 

Given  an  acute  anglCy  to  find  its  cosine. 
The  log  cos  is  found  in  the  same  manner  as  the  log  cot,  be- 
cause it,  too,  decreases  continually  with  the  increase  of  the  acute 
angle.  If  the  angle  is  45^  41' 44 ".25,  we  subtract  from  log  cos 
450  41 '  40"  which  is  9.8441569  with  the  difference  216  (sec  p.  555) 
the  product  of  0.425  X  216,  i.  e.  92,  which  gives  the  required  log 
cos  =  9.8441477. 

Given  a  logsin,  cos,  tan  or  cot,  required  the  corresponding  acute  angle. 
When  the  acute  angle  corresponding  to  a  given  logarithm  of 
a  trigonometrical  function  has  to  be  found  from  the  table,  two 
cases  must  be  distinguished,  according  as  the  logarithms  and  arcs 
do  or  do  not  increase  simultaneously.  In  the  former  which  is 
that  of  the  sines  and  tangents  we  look  out  the  next  smaller  lo- 
garithm, subtract  it  from  the  given  one  and  divide  this  difference 
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by  the  whole  difference  between  it  and  the  next  greater  logarithm 
in  the  table.  The  quotient  being  put  in  the  form  of  a  decimal 
fraction,  the  decimal  point  is  moved  one  place  to  the  right,  and 
the  result  will  be  the  number  of  units  and  parts  of  an  unit  of  a 
second,  which  have  to  be  taken  together  with  the  arc  corresponding 
to  the  log  from  which  we  started.  The  division  may  be  exe- 
cuted by  the  aid  of  the  tables  of  differences.  Example:  log  sin 
being  9.8725738  we  find  at  p.  540  the  next  smaller  log  sin 
9.8725654,  corresponding  to  the  arc  48^  13'  10",  and  differing 
from  the  given  log  by  84,  whilst  the  whole  difference  is  188;  now 
a  glance  at  the  small  table  headed  188  shews  that  84  contains 
0.4,  and  opposite  4  the  table  gives  75.2,  the  number  next  below 
84,  and  differing  from  it  by  8.8.  These,  according  to  the  same 
table,  give  0.04  with  a  remainder  1.3,  because  7.5  corresponds  to 
.04;  this  remainder  1.3  gives  .007  more;  hence  the  whole  decimal 
fraction  is  0.447.  Moving  the  decimal  point  one  place  to  the 
right,  we  get  4.47  as  the  number  of  seconds  which,  added  to 
48«  13'  10",  give  48°  13'  14".47  for  the  required  arc. 

Should  the  margin  not  contain  a  difference  table  for  the 
whole  difference  we  may  make  use  of  the  one  calculated  for  the 
next  greater  or  smaller  number,  provided  only  we  increase  or  di- 
minish the  numerator  of  the  required   fraction  in  the   same  pro- 

p 
portion.    Leth  the  given  fraction  be  jr,  and  let  the  table  for  Q  ±  q 

be  used;  it  suffices  to  take  instead  of  P  the  number  Pzh^q  and 

use  this  as  argument.  Thus  if  there  be  given  log  tan  =  9.2632000,  the 
next  smaller  log  tan  (see  p.  352)  is  9.2G31240,  and  the  difference 
760  has  to  be  divided  by  1188.    If  now  the  table  for  1180  be  used, 

we  must  take  760  — ^^  X  8  =  760— 5  =  755  instead  of  760;  and 

corresponding  to  this  we  find  by  the  table  0.640.  Similarly  we  might 
make  use  of  the  table  for  1190,  in  which  case  we  must  increase 

760  by  2  X  tTqq  <^r  by  1;  and   corresponding  to   761  the  table 

1 1 88 

for  1190  gives  the  same  result,  viz.  0.640.  Hence  the  arc  cor- 
responding to  the  given  log  tan  is  10°  23'  16  ".40. 

When  the  logarithms  decrease  with  the  increase  of  the  arc, 
which  is  the  case  with  the  cot  and  cos,  the  next  greater  logarithm 
is  looked  out,  from  it  the  given  one  is  subtracted  and  this  diffe- 
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rence  divided  by  the  whole  difference;  the  rest  of  the  process  re- 
mains as  before.  For  example  let  log  cos  =  9.7107395;  at  p.  475 
we  find  logcos  59^  5'  10"=  9.7107512  which  is  next  greater  than 
the  given  one,  differing  from   the   given   log   by    117,   whilst  the 

1 17 
whole  difference  is  352,  and  by  the  small  table  for  352  we  get  -^ 

=  0.332;  hence  the  arc  is  59o  5'  13".32. 

When  the  sines  are  to  be  determined  for  an  angle  exceeding 
900,  ^e  subtract  from  it  one,  two,  or  three  right  angles  as  the 
case  may  be,  and  take  the  sine  of  the  remaining  acute  angle 
when  two  right  angles  have  been  subtracted,  but  take  the  cosine 
when  one  or  three  right  angles  have  been  subtracted.  It  is  to  be 
observed,  besides,  that  the  sines  are  negative  in  the  third  and 
fourth  quadrants,  which  is  denoted  by  an  n  annexed  (as  an  index) 
to  the  logarithm.  In  like  manner  logcos  of  an  angle  exceeding 
90 0  is  found  by  first  taking  from  it  one,  two,  or  three  right  angles, 
and  then  determining  respectively  the  sine,  the  cosine  or  the  sine 
of  the  remainder,  and  observing  that  the  cos  is  negative  in  the 
second  and  third  quadrants,  which  again  is  indicated  by  annexing 
an  n  to  the  logarithm.  For  tangents  and  cotangents  which  are 
negative  in  the  second  and  fourth  quadrants  the  same  interchange 
has  to  be  made,  when  1  and  when  3  right  angles  have  been  sub- 
tracted. These  relations  are  shown  in  the  following  tabular  form, 
in  which  z  represents  an  angle  in  the  first  quadrant,  so  that 
90°  -I-  z,  1800  +  z  and  270^  -f-z  lie  in  the  second,  third,  and  fourth 
quadrants  respectively. 


arc 

sine 

cosine 

tangent 

cotangent 

z 

-|-  sin  z 

-f  cos  z 

-f-  tan  z 

4-  cotz 

90"  -hz 

+  cosz 

—  sm  z 

—  cot  z 

—  tan  z 

1800  +  z 

—  sin  z 

—  cosz 

-f  tanz 

-f  cot  z 

2700  +  z 

—  cosz 

+  sin  z 

—  cotz 

—  tan  z 

From  this  table  it  appears  conversely,  that  corresponding  to  a 
given  value  of  every  trigonometrical  function,  when  its  algebraic 
sign  is  unknown,  four  different  arcs  in  the  first  four  quadrants 
may  be  found;  and  two  when  the  sign  is  given.  If  for  example 
a  logcos  with  n  annexed  is  given,  so  that  the  cosine  is  nega- 
tive, this  taken  positively  may  be  looked  out  in  the  column  of 
the  cosines,   when  180®   have   to   be  added  to   the   corresponding 
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acute  angle;  or  it  may  be  found  as  the  sine  of  an  acute  angle 
which  increased  by  90°  has  the  given  cosine.  For  an  arc  to  be 
completely  determined  by  a  trigonometrical  function  we  require, 
besides  the  sign  of  this  function;  also  that  of  any  other  trigono- 
metrical function  of  the  same  arc,  provided  the  two  are  not  tan 
and  cot,  or  we  must  know  from  other  sources  in  what  quadrant 
the  arc  lies.  Trigonometrical  calculations  are  usually  so  arranged, 
that  for  the  determination  of  an  arc  the  logarithms  of  two 
numbers,  respectively  proportional  to  the  sine  and  cosine,  with 
their  proper  signs  are  finally  obtained,  so  that  no  doubt  remains 
as  to  the  quadrant.  For  if  the  logarithms  of  a  sin  A  and  a  cos  A 
are  given,  their  difference  is  log  tan  A,  and  A  lies  in  the  first 
or  third  quadrant,  according  as  sin  A  and  cos  A  are  either  both 
positive  or  both  negative,  the  tangent  being  positive;  or  A  lies  in 
the  second  quadrant,  when  sin  A  is  positive,  and  cos  A  negative ; 
finally  A  lies  in  the  fourth  quadrant  when  sin  A  is  negative 
and  cos  A  positive,  in  both  which  cases  tan  A  is  negative.  Hence 
in  the  first  case  (when  tan  A  is  positive),  the  logarithm  is  looked 
out  amongst  the  tangents,  and  the  corresponding  acute  angle 
is  taken  out,  or  that  angle  increased  by  180«;  in  the  second 
case,  when  the  tangent  is  negative,  we  look  out  the  log  in  the 
column  of  cotangents,  take  out  the  corresponding  acute  angle 
and  increase  it  by  90°  or  270«  respectively.  The  angle  A  being 
found,  the  subtraction  of  log  sin  A  from  the  first  or  of  log  cos  A 
from  the  second  number  gives  log  a.  The  following  examples 
will  serve  to  illustrate  these  rules. 


log  a  sin  A 
log a  cos  A 

8.0857112 
2.7130088 

9.5028101 
9.6729909  n 

1.8839108  n 
2.0057687  n 

8. 11 58505 n 
7.9210259 

tan  A 
A 

0.3727024 
67"  r  34  ".65 

9.8298192  n 
145"  56' 56  ".80 

9.8781421 
217"  3' 54  ".67 

0.1 948246  n 
302"  33 '32  ".76 

sin   . 

cos 

9.9641106 

9.9183l38n 

9.9019759  n 

9.9257435  n 

loga 

3.1216006 

9.7546771 

2.1037928 

8.1901070 

In  these  examples  a  has  been  regarded  as  positive;  if  a  is 
assumed  to  be  negative,  the  arc  A  will  change  by  180^';  the  tan  A 
which  serves  only  as  argument  need  not  have  been  written  down 
in  the  preceding  calculation. 
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TABLE 


OF    BRIGGS'    OR    COMMON 


LOGARITHMS 


OF    THE   NATURAL   NUMBERS 


PBOM  1  TO   100000- 


N. 

Lo{T. 

N. 

Los. 

N.  1  Log.  1  N.  1  Log.  1 

N.  1  Log.   1 

0 

t 
3 

_ 

60 

5« 
5» 

53 

6989700 

100 
101 
102 

103 

0000000 

150 

151 
152 

153 

176  0913 

200 

201 

202 
203 

301  0300 

303  1961 
305  3514 

307  4960 

301  0300 
477  J2r3 

707  5701 
716  0033 
7*4  2759 

0043214 
008  6002 
012  8372 

llXl 

1846914 

4 

1 

60a  0600 
698  9700 
778  1513 

54 

11 

73*  3938 
740  3627 
748  i88o 

104 

017  o«3 
021  1893 
025  3059 

154 
156 

187  5207 
190  3317 
193  1246 

204 

309  6302 
3"  7539 
313  8672 

1 

9 
10 
n 
11 
»3 

845  0980 
903  0900 
954  2425 

U 

59 

60 
61 

6i 

63 

755  8749 
763  4280 
770  8520 

IS 

109 

110 
in 
III 
"3 

029  3838 
033  4238 
037  4265 

158 
159 

160 

161 
162 
163 

195  8997 
198  6571 
201  3971 

12 

209 

210 
211 

212 
213 

315  9703 
318  0633 
320  1463 

0000000 

778  1513 

041  3927 

204  1200 

322  2193 

041  3027 
079  1812 
113  9434 

785  3298 
792  3917 

799  3405 

045  3250 
049  2180 
053  0784 

206  8259 
209  5150 
212  1876 

324  2825 
326  3359 
328  3796 

146  1280 
176  0913 
104  I 200 

64 
tl 

806  1 800 
8129134 
819  5439 

114 

056  9049 
060  6978 
0644580 

164 
165 
166 

214  8438 
217  4839 
220  1081 

214 

3304138 
3324385 
3344538 

19 

20 

ai 

24 
23 

230  4489 
25s  2725 
278  7536 

tl 
69 

70 

71 

7» 

73 

826  0748 
832  5089 
838  8491 

117 
118 
119 

120 

121 
122 
123 

068  1859 
071  8820 
075  5470 

III 

169 

170 

171 
172 
173 

222  7165 
225  3093 
227  8867 

l\l 

219 

220 

221 
222 
223 

336  4597 
338  4565 
3404441 

301  0300 

845  0980 

079  1812 

230  4489 

342  4227 

322  2193 

342  4227 
361  7278 

851  2583 
857  3325 
863  3229 

082  7854 
086  3598 
089  9051 

232  9961 

235  5284 
238  0461 

344  3923 
346  3530 
348  3049 

24 

11 

3802112 
397  9400 
414  9733 

74 

11 

869  2317 
8?o  813? 

124 
III 

093  4217 
096  9100 

100  3705 

174 
175 
176 

240  5492 
243  0380 
245  5127 

224 

"I 

350  2480 
352  1825 
354  1&84 

11 

29 

30 

31 

32 

33 

431  3658 
447  i5«o 
462  3980 

79 

80 
81 
82 
83 

886  4907 
892  0946 
897  6271 

III 
129 

130 

131 
132 
133 

103  8037 
107  2100 
no  5897 

179 

180 
181 
182 
183 

247  9733 
250  4200 
252  8530 

"I 

229 

230 

231 

232 
233 

356  0250 

357  9348 
359  8355 

477  "13 

903  0900 

1139434 

255  2725 
257  6786 
260  0714 
262  45 1 1 

361  7278 

491  3617 
505  1500 
518  5139 

908  4850 
913  8139 
919  0781 

117  2713 
120  5739 
123  8516 

363  6120 
365  4880 
367  3559 

34 

P 

531  4789 
544  0680 
556  3025 

924  2793 
929  4189 
934  4985 

134 

127  1048 
1303338 
133  5389 

184 
185 
186 

264  8178 
267  1717 
269  5129 

234 

Hi 

3692159 
371  0679 
37a  9120 

11 

39 

40 

41 
42 
43 

568  2017 

579  7836 
591  0646 

ll 
89 

90 

91 
92 

93 

939  5193 
944  4827 
949  3900 
954  2425 

\li 

139 
140 
141 
142 
143 

136  7206 
139  8791 
143  0148 

18^ 
189 

190 
191 
192 
193 

271  8416 
274  1578 
276  4618 

HI 

239 

240 

241 

242 
243 

374  7483 
376  5770 

378  3979 

602  0600 

146  1280 

2787536 

380211a 

612  7839 
623  2A93 
633  4685 

lll%t 

968  4829 

149  2191 
152  2883 
155  3360 

281  0334 
283  3012 
285  5573 

382  0170 
385  6063 

44 

643  4527 

653  2I2S 
662  7578 

94 

973  1279 
977  7236 
982  2712 

144 
\\l 

158  3625 
161  3680 
164  3529 

194 

287  8017 
290  0346 
292  2561 

244 
245 
246 

387  3893 

389  1661 

390  9351 

11 

49 

|50 

672  0979 
681  2412 
690  I961 

ll 

99 

100 

986  7717 
991  2261 
995  6352 

146 

149 
150 

167  3173 

170  2617 
173  1863 

197 
198 
199 

200 

296  6652 
298  8531 

iti 

249 
250 

392  6970 

3944517 
396  1993 

698  9700 

0000000 

1760913 

301  0300 

397  9400 

JL 

1  Log. 

N. 

Log. 

In. 

Log. 

N. 
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9408 
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6950 
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6370 
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8616 
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59600  =  16  33  ao    5960  =  I  39  20       5144   6958 
59700  =  16  35  0    5970  =  I  39  30       5142   696a 
59800  =  16  36  40    5980  =  I  39  40       5140   6966 
59900  -=  16  38  20    5990  =  I  39  50       5138   697c 
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6649 

7371 
8094 

6711 
7444 
8167 

8239 

6866 
7588 
8311 

8383 
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60200  =  16  43  20    6020  =  I  40  20       5132   698* 
60300  =  i6  45  0    6030  =  I  40  30       5130   6986 
60400  r=  16  46  40    6040  =  I  4c  40        5118   6990 
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3246 
3961 
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5534 
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4891 
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5749 
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5^ 

79 
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Table  for  converting  natural  Logarithms 
into  common  Log'. 
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172.693  8820 
174.996  4671 
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30 

31 
32 
33 

11.725  9510 
12.160  2455 
12.594  5400 
13.028  8345 
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83 
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33.874  9696 
34.309  2641 
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66.774  9677 
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81 
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83 
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181.904  2223 

69.077  5528 

184.206  8074 

13.463  1289 
13.897  4234 
^■331  7179 

35.177  8530 
35.612  1475 
36.046  4420 

71.380  1379 
73.682  7230 
75.985  3081 

186.509  3925 
1S8.811  9776 
191.H4  5627 

34 

P 

14.766  0124 
15.200  3069 
15.634  6013 

It 

86 

36.480  7365 
36.915  0310 
37.349  3^54 

34 

ll 

78.287  8932 
80.590  4783 
82,893  0633 

84 

ll 

193.417  1478 

195-719  7329 
198.022  3180 

11 

39 
40 
41 
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43 

16.068  8958 
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16.937  4848 
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91 
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93 
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38.217  9144 
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40 
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42 
43 

85.19s  6484 
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90 
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92 

93 

200.324  9031 
202.627  4882 
204.930  0733 

17-371  7793 

39.086  5034 

92.103  4037 

207.232  6584 

17.806  0738 
18.240  3682 
18.674  6627 

39.520  7979 

39-955  0923 
40.389  386b 

94405  9888 
96.708  5739 
99.011  1590 

209.535  2435 
211.837  8286 
214.140  4136 

44 

19.108  9572 

^9-543  2517 
19.977  5462 

94 

95 
96 

40.823  6813 
41-257  9758 
41.692  2703 

44 

45 
46 

101.513  7441 
103.616  3292 
105.918  9143 

94 

95 

96 

216442  9987 
*i8.74^  5838 
S21.04I  1689 

49 
50 

20.411  8406 
20.846  1351 
21.280  4296 

tl 

99 

100 

42.126  5647 
42.560  8592 
42-995  1537 

47 
48 

49 

50 

108.221  4994 
110.524.  0845 
112.82^  6696 
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Sin    0* 


1  ~' 

0' 

1' 

2'     i 

3'    1   4'    1   5-    1  "  II 

o 

I 

_ 

6.463  7261 

6.7647561 

6.940  8473 

7.065  7860 

7.162  6960 

60 

4.685  5749 

6.470  9047 

6.768  3602 

6.943  2534 

7.067  5918 

7.164  141Z 

a 

4.986  Sc49 

6.477  9665 

6.771  9347 

6.945  6462 

7.069  3901 

7.1655817 

3 

5.1626961 

6.4849154 

6.775  4800 

6.948  0259 

7.071  1810 

7.1670173 

57 

4 

5.2876349 

6.491  7548 

6.77S  9965 

6.950  3926 

7.072  9646 

7-1684483 

56 

5 

5.3845449 

6.4984882 

6.782  4849 

6.952  7465 

7JD74  7408 

7.1698745 

55 

6 

5.463  7261 

6.505  1188 

6.785  9454 

6.9550878 

7.076  5099 

7.171  2961 

54 

7 

5.5306729 

6.5116497 

6.789  37S6 

6.9574164 

7.078  2717 

7.1727131 

53 

8 

5.588  6649 

6.5180838 

6.792  7848 

6.9597327 

7.080  0264 

7.1741254 

52 

9 

lO 

5.639  8174 

6.5244239 

6.796  1645 

6.9620366 

7.081  7741 

7.175  5332 

51 

50 

5.685  5749 

6.5306729 

6.7995182 

6.9643284  1  7-0835148 

7.1769364 

5.7269676 

6.536  8332 

6.802  8461 

6.966  6082 

7.085  2485 

7-178  3351 

12 

5.7647561 

6.542  9074 

6.806  1488 

6.968  8760 

7.086  9753 

7.179  7293 

13 

5.7995182 

6.548  8977 

6.8094265 

6.971  I32I 

7.088  6953 

7.181  iigo 

47 

14 

5.831  7029 

6.554  8066 

6.8126796 

6.973  3765 

7.0904085 

7,1825043 

46 

15 

5.861  6661 

D. 560  6361 

6.8159086 

6.975  6094 

7.0921149 

7.1838853 

45 

.  16 

5.8S9  6949 

6.5663884 

6.819  1137 

6.977  8309 

7.093  8147 

7.185  2618 

44 

17 

5.916  0238 

6.5720656 

6.8222954 

6.9800410 

7.095  5079 

7.186  6340 

43 

iS 

5.940  8474 

6.5776695 

6.8254539 

6.982  2400 

7.097  1945 

7.1880018 

42 

19 

2C 
21 

5.9643285 

6.583  2019 

6.8285896 

6.9844279 

7.098  8745 

7.189  3654 

41 
40 
39 

5.986  6049 

6.588  6648 

6.831  7029 

6.986*6048 

7.100  5481 

7.1907247 

6.007  7942 

6.5940599 

6.8347939 

6.988  7709 

7.1022153 

7.1920797 

6.027  9975 

6.599  3887 

6.837  8632 

6.9909262 

7.103  8760 

7.193  4306 

38 

23 

6.047  3327 

6.604  6529 

6.8409109 

6.993  0708 

7.105  5305 

7.1947772 

37 

24 

6.065  7861 

6.609  8541 

6-5^3  9373 

6.995  2050 

7.1C7  1787 

7.196  1197 

36 

2S 

6.083  5149 

6.6149938 

6.846  9428 

6.997  3287 

7.108  S206 

7.1974580 

35 

26 

6.1005482 

6.6200733 

6.849  9277 

6.999  4420 

7.1104564 

7.198  7923 

34 

17 

6.1169386 

6.625  0941 

6.8528922 

7.001  5451 

7.1120860 

7.2001224 

33 

28 

6.1327329 

6.6300575 

6.855  8365 

7.003  6381 

7.113  7095 

7.201  4485 

32 

29 
30 
31 

6.1479729 

6.6349649 

6.858  7611 

7.005  7211 

7.1153270 

7.202  7706 

31 
30 
29 

6.1626961 

6.639  8174 

6.861  6661 

7.007  7941 

7.1169385 

7.204  0886 

6.1769366 

6.6446162 

6.8645518 

7.009  8572 

7.1185440 

7.205  4027 

6.1907248 

6.649  3627 

6.8674184 

7.011  9107 

7.1201436 

7.2067128 

28 

33 

6.2040888 

6.6540578 

6.870  2663 

7-013  9544 

7.121  7374 

7.20S0189 

27 

34 

6.217  053B 

6.65S  7027 

6.8730955 

7.015  9886 
7.0180132 

7-123  3253 

7.209  3211 

26 

35 

6.229  6429 

6.663  2985 

6.875  9065 

7.1249074 

7.210  6195 

25 

P 

6.241  8774 

6.667  8461 

6.878  6994 

7.0200285 

7.1264838 

7.2119140 

24 

37 

6.2537766 

6.6723466 

6.881  4745 

7.022  0345 

7.1280545. 

7.213  2046 

23 

38 

6.265  3585 

6.676  8009 

6.8842319 

7.0240313 

7.1296195 

7.2144914 

22 

39 
40 

4' 

6.276  6395 

6.681  2100 

6.8869719 

7.0260189 

7.131  1789 

7.2157744 

21 

20 

M 

6.287  6349 

6.685  5748 

6.889  6948 

7.027  9975 

7.1327328 

7.2170536 

6.298  3587 

6.689  8962  !  6.892  4007 

7.029  9&71 

7.1^42811 

7.218  3290 

42 

6.308  8242 

6.6941750 

6.895  0898 

7.031  9278 

7.135  8238 

7.219  6008 

43 

6.3190433 

6.6984121 

6.897  7624 

7.033  8796 

7.1373612 

7.2208688 

17 

44 

6.329  0275 

6  •'02  6082 

6.9004187 

7.035  8228 

7.1388931 

7.2221331 

16 

4S 

6.3387874 

6.706  7641 

6.903  0588 

7.037  7573 

7.1404196 

7-223  3938 

'5 

l6 

6.348  33-7 

6.7108807 

6.905  6829 

7-0396832 

7.141  9408 

7.2246508 

14 

47 

6.357  6727 

6.7149586 

6.9082913 

7.041  6006 

7.143  4566 

7.225  9041 

13 

48 

6.366  8161 

6.7189986 

6.910  8841 

7.043  5096 

7.1449672 

7.227 1539 

12 

49 
50 
51 

6.3757710  1  6.7230013 

6.913  4615 

7.045  4103 

7.1464726 

7.228  4001 

11 

10 

9 

6.384  5449 

6.7269675 

6.9160237 

7.047  3026 

7.1479727 

7.229  6427 

6.393  1451 

6.730  8978 

6.9185709 

7.049  1868 

7.1494677 

7.2308818 

52 

6.4C1  5782 

6-734  7929 

6.921  1033 

7.0510628 

7.1509576 

7.2321173 

8 

53 

6.409  8507 

6.7386533 

6.923  6209 

7.052  9307 

7.1524423 

7-233  3494 

7 

54 

6.4179686 

6.7424797 

6.926  1241 

7.054  7906 

7.1539221 

7-234  5779 
7.235  S030 

6 

55 

6425  9376 

6.746  2727 

6.9286129 

7.056  6426 

7-1553967 

5 

5^ 

6433  7629 

6.7500328 

6.9310875 

7.058  4868 

7.1568664 

7.237  0246 

4 

t? 

6.441  4497 

6.753  7607 

6.933  54S1 

7.0603231 

7.1583312 

7.258  2429 

3 

6.449  0029 

6.757  4569 
6.761  1218 

6.935  9948 

7.0621517 

7.1597910 

7-239  4577 

2 

59 
60 

6456  4169 

6.9384278 

7.063  9727 

7.161  2459 

7.2406691 

I 
0 

6463  7161 

6.7647561 

6.940  8473 

7.065  7860 

7.162  6960 

7.241  8771 

"  1   69' 

58' 

57'      5G' 

55' 
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1' 

2' 

3'    i    4'   1    5' 

"7/ 
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6.463  7261 

6.764  7562 

6.940  8475 

7.065  7863 

7.162  6964 

60 

59 

4.685  5749 
4.986  6049 

6470  9047 

6.768  3603 

6.943  2536 

7.067  5921 

7.1641417 

a 

6.477  9666 

6.771 9347 

6.945  6464 

7.069  3904 

7.165  5821 

58 

3 

5.162  6961 

6.4849154 

6.775  4800 

6.9480261 

7-071 1813 

7.167  0178 

57 

4 

5.287  6349 

6.491  7549 

6.778  9966 

6.9503928 

7.072  9649 

7.1684488 

56 

5 

5.3845449 

6.498  4882 

6.7824849 

6.952  7467 

7.0747412 

7.169  8750 

55 

6 

5.463  7261 

6.505  1188 

6-785  9455 

6.955  0879 

7.0765102 

7.171  2966 

54 

7 

5.5306729 

6.5116497 

6.7893786 

6.9574166 

7.078  2720 

7.172  7136 

53 

8 

5.5886649 

6.5180838 

6.792  7849 

6.9597328 

7.080  0268 

7.1741259 

52 

9 

lO 

II 

5.6398174 

6.5244240 

6.796 1646 

6.9620368 

7.0817744 

7-1755337 

51 

50 

5685  5749 

6.5306729 

6.7995183 

6.9643286 

7.0835151 

7.1769369 

5.726  9676 

6.5368332 

6.802  8462 

6.966  6084 

7.085  2488 

7.1783356 

IZ 

5.7647561 

6.542  9074 

6.806 1489 

6.968  8762 

7.086  9756 

7.1797298 

48 

13 

5.7995182 

6.548  8977 

6.809  4266 

6.971 1323 

7.088  6956 

7.181  1195 

47 

14 

5.8317029 

6.5548066 

6.8126797 

6.973  3767 

7.090  4088 

7.182  5049 

46 

5.861  6661 

6.5606361 

6.8159087 

6.975  6096 

7.0921153 

7.1838858 

45 

i6 

5.889  6949 

6.5663885 

6.819 1138 

6.9778311 

7.093  8 15 1 

7.185  2623 

44 

17 

5.9160238 

6.5720656 

6.8222955 

6.9800412 

7.095  5082 

7.1866345 

43 

i8 

5.9408474 

6.5776695 

6.825  4S40 

6.982  2402 

7.097  1948 

7.1880023 

42 

19 

20 
21 

5.9643285 

6.583  2020 

6.828  5897 

6.9844281 

7.098  8749 

7.1893659 

41 
40 

3S 

5.986  6049 

6.5886649 

6.831  7030 

6.986  6050 

7.1005484 

7.1907252 

6.007  794^ 

6.594  0599 

6.834  7940 

6.9887711 

7.102  2156 

7.1920802 

22 

6.027  9975 

6.599  3887 

6.837  8633 

6.9909264 

7.103  8764 

7.193  4311 

38 

23 

6.047  3027 

6.604  6530 

6.840  91 10 

6.993  0710 

7.105  5309 

7.1947777 

37 

24 

6.065  7861 

6.609  8542 

6.843  9374 

6.995  2052 

7.107  1790 

7.196  1202 

36 

25 

6.083  5149 

6.6149938 

6.846  9429 

6.997  3289 

7.108  8210 

7.1974586 

35 

26 

6.1005482 

6.6200733 

6.849  9278 

6.999  4422 

7.1104567 

7.1987928 

34 

27 

6.1169386 

6.625  °94^ 

6.852  8923 

7.001  5454 

7.1 12  0864 

7.200  1230 

33 

28 

6.1327329 

6.6300576 

6.855  8367 

7.003  6383 

7.1137099 

7.201  4491 

32 

29 

30 
31 

6.1479729 

66349649 

6.8587612 

7.005  7213 

7.115  3274 

7.202  7711 

31 
30 
29 

6.1626961 

6.639  8174 

6.861  6662 

7.007  7943 

7.1169389 

7.2040892 

6.1769366 

6.6446163 

6.8645519 

7.009  8575 

7.1185444 

7.205  4032 

3" 

6.190  7248 

6.649  3627 

6.8674185 

7.0119109 

7.120  1440 

7.2067133 

28 

33 

6.204  0888 

6.6540578 

6.870  2664 

7.013  9546 

7.1217378 

7.208  0195 

27 

34 

6.2170538 

6.658  7028 

6-8730957 

7.015  9888 

7.123  3257 

7.2093217 

26 

35 

6.229  6429 

6.663  2985 

6.875  9066 

7.0180135 

7.1249078 

7.210  6201 

25 

36 

6.241  8774 

6.667  8461 

6.878  6995 

7.020  0288 

7.1264842 

7.211  9145 

24 

37 

6.2537766 

6.672  3466 

6.881  4746 

7.022  0348 

7.1280549 

7.213  2052 

23 

3« 

6.265  3585 

6.676  8010 

6.8842320 

7.0240315 

7.1296199 

7.2144920 

2; 

39 

40 

41 

6.276  6395 

6.681  2101 

6.8869721 

7.0260191 

7.131  1793 

7.215  7750 

21 

20 
19 

6.287  6349 

6.685  5749 

6.889  6949 

7.027  9977 

7.1327332 

7.2170542 

6.2983587 

6.689  8963 

6.892  4008 

7.029  9673 

7.1342815 

7.218  3296 

42 

6.308  8242 

6.6941751 

6.895  0900 

7.031  9280 

7.135  8242 

7.2196014 

i8 

43 

6.3190433 

6.6984121 

6.897  7626 

7.033  8799 

7.137  3616 

7.220  8694 

17 

Ai 

6.329  0275 

6.702  6082 

6.9004188 

7.035  8231 

7.1388935 

7.222  1337 

16 

45 

6.3387874 

6.706  7642 

6.9030589 

7.037  7576 

7.1404200 

7.223  3944 

15 

46 

6.348  3327 

6  710  8808 

6.905  6830 

7.039  6835 

7.141  9412 

7.224^514 

14 

47 

6.357  6727 

6.7149587 

6.908  2914 

7.041  6009 

7-1434570 

7.225  9048 

13 

48 

6.366  8161 

6.7189987 

6.910  8842 

7.043  5099 

7.1449676 

7-227  1545 

12 

49 
50 
51 

6.375  7710 

6.723  0014 

6.9134617 

7.045  4105 

7.1464730 

7.228  4007 

11 

10 
9 

6.384  5449 

6.726  9676 

6.916  0239 

7.047  3029 

7.1479732 

7.2296433 

6.393  1451 

6.730  8979 

6.918  5711 

7.049  1870 

7.1494681 

7.2308824 

52 

6.401  5782 

6.734  7929 

6.921  1034 

7.051  0630 

7.1509580 

7.2321180 

8 

53 

6.409  8507 

6.7386534 

6.923  6211 

7.0529310 

7.1524428 

7-233  3500 

7 

54 

6.417  9686 

6.742  4798 

6.926  1242 

7.054  7909 

7.1539225 

7.2345786 

6 

55 

6.425  9376 

6.746  2728 

6.9286130 

7.0566429 

7.1553972 

7-235  8036 

5 

56 

6.433  7629 

6.7500329 

6.931  0S76 

7.0584871 

7.1568669 

7.2370253 

4 

57 

6  441  4497 

6.753  7608 

6.933  5482 

7.060  3234 

7.1583316 

7.2382435 

3 

58 

6449  0029 

6-7574569 

6-935  9950 

7.062  1520 

7.1597914 

7-239  4583 

2 

59 
60 

6.4564269 

6.761  1219 

6.938  4280 

7.063  9730 

7.161  2464 

7.240  6698 
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0 

6463  7261 

6.7647562 

6.9408475 

7.065  7863 

7.1626964 

7.241  8778 
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6' 

1     r 

8' 

9' 
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7.241  8771 

7.308  8239 

7.3668157 

7.417  9681 

7-463  7255 

7.505  1181 

60 

11 

7.243  0818 

7.309  8567 

7.3677195 

7.4187716 

7.4644487 

7.505  7756 

2 

7.2442832 

7.310  8870 

7.3686215 

7.4195737 

7.465  1707 
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8-574  7744 
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8.568  0572 

8-571  4570 
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8-578  1777 
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8.5646879 

8.568  1141 
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8.574  8864 

8.578  1333 

8.581  5545 
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13 

8.564  7452 

8.568  1710 

8.571  5699 

8-5749414 

8.578  2888 

8.581  6097 

47 

14 

8.564  8026 

8.568  2279 

8.571  6263 

8.5749984 

8.578  3444 

8.581  6648 
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15 

8.564  8599 

8.568  2847 

8.571  6827 

8.575  0543 

8.578  3999 

8.581  7199 
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8.568  3416 

8.571  7392 

8.575  1103 

8.5784555 

8.581  7750 
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;i 

8.564  9745 

8.565  0318 

8.568  3984 

8.571  7956 

8.575  1663 

8.5785110 
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8.581  8853 
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8.571  8520 

8.575  1111 

8.578  5665 
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8.571  9083 

8.575  2782 

8.578  6221 

8.581  9403 
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8.568  5689 

8.571  9647 

8.575  3341 

8.5786776 

8.581  9954 

8.565  2036 

8.5686257 

8.572  0211 

8-575  3901 

8.5787331 

8.5820505 
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8.565  2608 

8.5686825 

8.5720775 

8.575  4460 

8.5787886 

8.5821056 
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8.565  3181 

8.568  7393 

8.5721338 

8.575  5019 

8.578  8441 

8.582  1607 
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24 

8-565  3753 

8.568  7961 

8.572  1902 

8-575  5578 

8.5788996 

8.5822157 
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15 
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8.568  8529 

8.572  2465 

8.575  6137 

8.578  9550 
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26 

8.565  4898 

8.568  9097 

8.572  3028 

8.575  6696 

8.5790105 

8.5823258 
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8.568  9665 

8.572  3592 

8-575  7155 

8.579  0660 
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8.569  0232 
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8.575  7814 

8.579  1114 
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8.579  1769 
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8.569  1367 

8.5725281 

8-575  8931 

8.5792323 
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8.565  7758 

8.569  1935 

8.572  5844 

8.575  9490 

8.579  1878 
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3* 
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8.569  2502 

8.572  6407 

8-576  0049 

8.5793431 
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33 
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8.569  3069 

8.572  6970 

8.5760607 

8.5793986 

8.5827110 
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34 
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8-569  3637 

8-5717533 

8.576  1166 

8.579  4540 
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35 
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8.569  4204 

8.572  8095 

8.5761724 

8.5795094 

15 

36 

8.5660617 

8.5694771 

8.5718658 

8.576  2281 

8.579  5648 

8.5828759 
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37 

8.566  ri88 

8-5695338 

8.572  9220 

8.576  2841 

8.579  6202 

8.5829309 
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38 

8.566  1759 

8.569  5905 

8.572  9783 

8.576  3399 

8.579  6756 

8.5829859 

22 

39 

40 

41 

8.566  2331 

8.569  6471 

8.573  0345 

8.576  3957 

8.5797310 

8.583  0408 

21 
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8.566  2902 

8.569  7038 

8.573  0908 

8.5764515 

8.579  7864 

8.583  0958 

8.566  3473 

8.569  7605 
8.569  8171 

8-573  1470 

8.576  5073 

8.579  8417 

8.583  1507 

41 

8.566  4044 

8.573  1031 

8.5765631 
8.5766188 

8.579  8971 

8.583  2057 

18 

43 

8.5664615 

8.569  8738 

8.573  2594 

8-579  9514 

8.583  2606 

17 

44 

8.5665186 

8.569  9304 

8-5733156 

8.576  6746 

8.5800078 

8.583  3155 

16 

45 

8.5665757 

8.569  9871 

8.5733718 

8-576  7304 

8.5800631 
8.580  1184 

8.583  3704 

15 

46 

8.566  6328 

8.5700437 

8.573  4180 

8.576  7861 

8.583  4153 

14 

47 

8.566  6898 

8.570  1003 

8-573  4841 

8.5768419 

8.580  1738 

8.583  4802 

13 

48 

8.566  7469 

8.570  1569 

8-573  5404 

8.576  8976 

8.5802291 

8.5835351 

12 
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51 

8.566  8039 

8.5702135 

8-573  5965 

8.5769533 

8.580  2844 

8.583  5900 
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8.5668610 

8.570  2701 

8-573  6517 

8.5770091 

8.5803397 

8.583  6449 

8.5669180 

8.570  3267 

8.573  7089 

8.5770648 

8.5803950 

8.583  6998 

51 

8.5669751 

8.5703833 

8.573  7650 
8.573  ^211 

8-577  1105 

8.5804503 

8.583  7546 
8.583  8095 

53 

8.5670321 

85704399 

8.577  1761 

8.5805055 

7 

54 

8.567  0891 

8-5704965 

8.573  8773 

8.5772319 

8.5805608 

8.583  8644 

6 

55 

8.567  1461 

8-570  5530 

8.5739334 

8.577  1876 

8.5806161 

8.583  9192 

5 

56 

8.5672031 

8.570  6096 

8.573  9895 

8-577  3433 

8.5806713 

8.583  9740 

4 

57 

8.567  2601 

8.5706661 

8.5740456 

8.577  3990 

8.580  7266 

8.5840*89 

3 

58 

8.567  3171 

8.570  7227 

8.5741017 

8.577  4546 

8.5807818 
8.5808371 

8.5840827 
8.584  1385 

2 
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60 

8.567  3741 

8.5707792 

8.574  1578 

8.5775103 
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8.5742139 

8.577  5660 

8.5808923 
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8.564  2912 

8.567  7275 

8.571 1368 

8.5745197 

8.577  8766 

8.581  2077 

60 

8.564  3487 

8.567  7845 

8.571  1934 

8-574  5759 

8.577  9323 

8.581  2630 

z 

8.564  4062 

8.5678415 

8.571  2500 

8.574  6320 

8.5779880 

8.5813183 

3 

8.5644637 

8.567  8986 

8.571  3066 

8.5746882 

8.5780437 

8.581  3736 

57 

4 

8.564  5211 

8.5679556 

8.5713632 

8.574  7443 

8.578  0994 

8.5814289 

56 

5 

8.5645786 

8.5680126 

8.5714198 

8.574  8005 

8.5781551 

8.5814841 

55 

6 

8.5646360 

8.5680696 

8.5714763 

8.574  8566 

8.578  2108 

8.581  5394 
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8.564  6935 

8.568  1266 

8.571  5329 

8.5749127 

8.578  2665 

8.581  5947 
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8 

8.564  7509 

8.568  1836 

8.571  5894 

8.5749688 

8.5783222 

8.581  6499 
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8.564  8084 

8.568  2406 

8.571  6460 

8.575  0249 

8.578  3779 

8.581  7052 
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49 

8.5648658 

8.568  2976 

8.571  7025 

8.575  0810 

8.5784335 

8.581  7604 

8.5649232 

8.568  3545 

8.571  7590 

8.575  1371 

8.5784892 

8.581  8157 

12 

8.5649806 

8.5684115 

8.571  8155 

8.575  1932 

8-578  5448 

8.581  8709 

48 

^3 

8.565  0380 

8.5684684 

8.571  8720 

8.575  2492 

8.578  6005 

8.581  9261 
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H 

8.565  0954 

8.5685254 

8.571  9285 

8.575  3053 

8.5786561 

8.5819813 
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15 

8.565  1528 

8.5685823 

8.571  9850 

8.575  3614 

8.5787117 

8.5820365 
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i6 
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8.568  6393 

8.572  0415 
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8.578  7674 

8.5820917 
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8.565  2676 

8.568  6962 

8.5720980 

8.575  4735 
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8.582  1469 

43 

8.565  3249 

8.5687531 

8.572  1545 

8-575  5295 

8.5788786 

8.5822021 
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^9 

8.565  3823 

8.568  8100 

8.572  2109 

8-575  5855 

8.578  9342 

8.5822573 

41 

40 

39 

20 

8.565  4396 

8.568  8669 

8.572  2674 

8.575  6416 

8.578  9898 

8.5823124 

21 

8.565  4970 

8.5689238 

8.5723238 

8-575  6976 

8.579  0454 

8.5823676 
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8.565  5543 

8.568  9807 

8.572  3803 

8.575  7536 
8.575  8096 

8.579  1009 

8.5824228 
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8.5690376 

8.5724367 

8.579  1565 

8.5824779 
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H 

8.565  6690 

8.569  0944 

8.5724932 

8.575  8656 

8.5792121 

8.5825331 

36 

25 

8.565  7263 
8.5657836 

8.5691513 

8.5725496 

8.575  9216 

8.579  2676 

8.5825882 

35 

26 

8.569  2081 

8.572  6060 

8.575  9775 

8.5793232 

8.582  6433 
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17 

8.565  8409 

8.569  2650 

8.572  6624 

8.5760335 

8.579  3787 

8.5826984 
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28 

8.565  8982 

8.5693218 

8.5727188 

8.576  0895 

8.5794343 
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8.5827536 
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29 
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8.5693787 
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30 

8.5660127 

8.5694355 

8.5728316 
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8-579  5453  | 
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8.566  0700 

8.569  4923 

8.572  8880 

8.576  2573 

8.5796008 

8.5829189 

32 

8.566  1272 

8.569  5491 

8.572  9443 

8.5763133 

8.5796563 
8.5797118 

8.5829739 
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33 

8.566  1845 

8.569  6059 

8.573  0007 

8.5763692 

8.583  0290 
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34 
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8.569  6627 

8.573  0570 
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8.579  7673 

8.583  0841 
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8.566  2990 
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8.573  "34 
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8.579  8228 
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36 
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8.569  7763 

8.573  1697 
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8.5798783 
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24 

P 

8.5664134 

8.5698331 

8.573  2261 

8.576  5928 

8-5799338 

8.583  2493 

23 

8.566  4706 

8.569  8898 

8.573  2824 

8.5766487 

8.5799892 
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8.569  9466 

8-573  3387 
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40 
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41 
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8.583  4694 

42 

8.566  6994 
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8.573  5076 

8.576  8722 

8.5802110 

8.583  5244 

43 

8.566  7566 

8.570  1736 

8.573  5639 

8.5769281 

8.5802665 
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44 

8.5668138 

8.570  2303 
5.5702870 

8.573  6202 

8.576  9839 

8.5803219 

8.583  6344 

16 

45 

8.566  8709 

8-573  6765 

8.5770298 

8.5803773 

8.583  6894 
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46 

8.5669281 

8.5703437 

8-573  7327 

8.5770956 

8.5804327 
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47 
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48 

8.567  0424 

8.5704571 

8.573  8453 

8.577  2073 
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8.573  9015 

8.5772631 
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8.567  1566 

8.570  5705 

8.573  9577 
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8.5806543 
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8.5706271 

8.5740140 

8.5773747 
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8.567  2709 

8.5706838 

8.5740702 

8.577  4305 

8.5807650 
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5.5840742 
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53 

8.567  3280 

8.570  7405 

8.574  1264 

8.5774863 

5.584  1292 

7 

54 

8.5673851 

8.570  7971 

8.574  1826 

8.577  5420 
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5.584  1841 
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55 

8.5674421 

8.570  8537 

8.574  2388 

8.577  5978 

8.5809311 
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56 
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8.570  9104 

8.574295c 

8.5776536 
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4 

57 
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8.581 0417      { 
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3 

58 
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8.581 0077      i 

.5845136 
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8.584  1933  8.587  4694 

8.590  7209 

8.593  9483 

8.5971517 
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8.584  2481  8.587  5238 

8.590  7749 

8.5940018 
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8.5843029  8.5875782 
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8.590  8829 

8.594 1090 
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4 
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8.5909368 

8.594 1626 

8.597  3645 
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5 

8.584  4673 

8.587  7413 

8.5909908 

8.5942161 

8.597  4176 

8.6005957 
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6 

8.5845221 

8.587  7957 

8.591  0448 

8-594 1697 

8.597  4708 

8.600  6484 
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7 

8.5845768 

8.587  8500 

8.591  0987 

8-5943232 

8-597  5239 

8.600  7012 
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8 

8.5846316 

8.587  9044 

8.591  1526 

8.5943768 

8.5975771 
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II 

8.5846863 

8.5879587 

8.591  2066 

8-594  4303 

8.597  6302 
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51 

50 

8.5847411 

8.5880130 

8.591  2605 

8.5944838 

8.597  6834 

8.600  8595 

8.5847958 

8.588  0674 

8.591  3144 

8.5945373 

8-597  7365 
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12 

8.584850s 

8.588  1217 

8.591  3683 

8.594  5908 

8.597  7896 
8.597  8427 

8.600  9649 

13 

8.5849052 

8.588  1760 

8.591  4222 

8.594  6444 

8.601  0177 
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14 

8.584  9600 

8.588  2303 
8.588  2846 

8.591  4761 

8.594  6979 

8.597  8958 

8.601  0704 
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15 

8.585  0147 

8.591  5300 

8.5947513 

8.597  9489 
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8.601  1231 
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i6 

8.585  0694 

8.5883389 

8.591  5839 

8.594  8048 

8.601  1758 
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8.585  1241 

8.588  3932 

8.591  6378 

8.594  8583 

8.5980551 

8.601  2285 

43 

8.585  1788 

8.588  4474 

8.591  6917 

8.594  9118 

8.598  1082 

8.601  2812 
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19 

20 
ZI 

8.585  2334 

8.5885017 

8.591  7455 

8.594  9653 

8.598  1613 

8.601  3339 
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40 

8.585  2881 

8.588  5560 

8.591  7994 

8.595  0187 

8.598  2143 

8.601  3866 

8.585  3428 

8.5886102 

8.591  8532 

8.595  0722 

8.598  2674 

8.6oi  4392 

22 

8-585  3974 

8.588  6645 

8.591  9071 

8.595  1256 

8.598  3204 

8.601  4919 

23 

8-585  4521 

8.5887187 

8.591  9609 

8.595  1791 

8-5983735 

8.601  5446 

37 

24 

8.585  5067 

8.588  7729 

8.5920147 

8-595  2325 

8.5984265 

8.601  5972 

36 

25 

8.585  5614 

8.588  8272 

8.5920686 

8.595  2859 

8.5984796 

8.601  6499 

35 

26 

8.585  6160 

8.5888814 

8.592  1224 

8.595  3393 

8.5985326 

8.601  7025 
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8.5S5  6706 

8.5889356 

8.592  1762 

8.595  3928 

8.5985856 

8.601  7551 
8.601  8078 

33 

8.585  7252 

8.588  9898 

8.592  2300 

8.595  446a 

8.598  6386 

32 
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31 

8.585  7799 

8.589  0440 

8.592  2838 

8.595  4996 

8.598  6916 

8.601  8604 

31 

30 

3 

8-585  8345 

8.5890982 

8.592  3376 

8.595  5530 

8.598  7446 

8.601  9130 

8.585  8891 

8.589  1524 

8.5923914 

8.595  6063 

8.598  7976 
8.598  8506 

8.601  9656 

32 

8-585  9437 

8.589  2066 

8.5924452 

8.595  6597 

8.6020182 

33 

8.585  9982 

8.589  2608 

8.592  4989 

8.595  7131 

8.598  9036 

8.602  0708 
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34 

8.5860528 

8-589  3149 

8.5925527 
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26 

35 

8.720  8035 

8.723  2063 

8.725  5959 

8.727  9725 
8.7280120 

8.7303362 

8.7326873 

*5 

36 

8.720  8437 

8.723  2462 

8.725  6356 

8.730  3755 

8.732  7263 

24 

37 

8.720  8838 

8.723  2861 

8.725  6753 

8.7280515 

8.7304148 

8.732  7654 

i3 

38 

8.7209239 

8.723  3261 

8.725  7150 

8.7280910 

8.7304541 

8.7328045 

22 

39 
40 
41 

8.7209641 

8.723  3660 

8-725  7547 

8.728  1305 

8-7304934 

8.732  8435 

21 

20 

8.721  0042 

8.723  4059 

8.725  7944 

8.728  1700 

8.7305326 

8.7328826 

8.721  0444 

8.723  4458 

8.725  8341 

8.728  2094 

8.7305719 

8.7329217 

4» 

8.721  0845 

8.7234857 

8.725  8738 

8.728  2489 

8.730  6112 

8.7329607 

43 

8.721  1246 

8.723  5256 

8.725  9135 

8.728  2884 

8.730  6504 

8.732  9998 

17 

44 

8.721 1648 

8.723  5655 

8.7259532 

8.728  3279 

8.7306897 

8.733  0388 

16 

45 

8.721  2049 

8.723  6054 

8.725  9929 

8.728  3673 

8.730  7290 

8-733  0779 

15 

46 

8.721  2450 

8.723  6453 

8.7260326 

8.728  4068 

8.7307682 

8-733  "69 

14 

ii 

8.721  2851 

8.723  6852 

8.726  0722 

8.728  4463 

8.730  8075 

8.733  1560 

13 

8.721  3252 

8.723  7251 

8.726 1119 

8.7284857 

8.730  8467 

8.733  1950 

12 

49 
50 
51 

8.721  3653 

8.723  7650 

8.726 1516 

8.7285252 

8.7308859 

8.733  1340 
8-733  2730 

II 

10 

1 

8.721  4054 

8.723  8049 

8.726 1 912 

8.728  5646 

8.7309252 

8.721  4455 

8.723  8448 

8.726  2309 

8.728  6041 

8.730  9644 

8.7333121 

51 

8.721  4856 

8.723  8846 

8.726  2706 

8.728  6435 

8.731  0036 

8.733  35" 

53 

8.721  Si57 

8.723  9245 

8.726  3102 

8.728  6830 

8.731  0429 

8.733  3901 

7 

54 

8.721  5658 

8.723  9644 

8.726  3499 

8.728  7224 

8.731  0821 

8.733  4291 

6 

55 

8.721  6059 

8.724  OC43 

8.726  3895 

8.7287618 

8.731  1213 

8.7334681 

5 

56 

8.721  6460 

8.7240441 

8.7264292 

8.728  8013 

8.731  1605 

8.733  5071 

4 

57 

8.721  6860 

8.7240840 

8.726  4688 

8.728  8407 

8.731  1997 

8-733  5461 

3 

58 

8.721  7261 

8.724  1238 

8.726  5084 

8.728  8801 

8.731  2300 
8.731  2782 

8-7335851 

2 

59 
60 

8.721  7662 

8.724  1637 

8.726  5481 

8.7289195 

8.733  6241 
8.733  6631 

0 

8.721  8063 

8.7242035 

8.726  5877 

8.728  9589 

8.731  3174 

" 

59' 

58' 

57' 

56'      55' 

54' 

" 

cotg  86*= 


360 

sin 

3° 

6-    1    7'   1 

8'       9'       10'   1   11'   1 

" 

8.733  0272 

8-735  3535 

8.737  6675 

8.739  9691 

8.7422586 

8.744  5360 

60 

It 

8.733  0660 

8-735  3911 

8.737  7059 

8.7400074 

8.742  2966 

8-744  5739 

8.733  1049 
8.733  1438 

8.735  4309 

8.737  7444 

8.740  0456 

8.742  3347 
8.742  3728 

8.744  6117 

8.735  4695 

8.737  7828 

8.7400839 

8.744  6496 

57 

8.733  1826 

8.735  5082 

8.737  8213 

8.740 1 22 1 

8.742  4108 

8.7446874 

56 

i 

8.733  2215 

8.735  5468 

8-737  8597 

8.740 1604 

8.7424488 

8-744  7253 

55 

8.733  2604 

8.735  5855 

8.737  8982 

8.740 1986 

8.7424869 

8.7447631 

54 

I 

8.733  2992 

8.735  6241 

8.737  9366 

8.740  2368 

8.742  5249 

8.744  8009 
8,744  8388 

53 

8-733  3381 

8.735  6628 

8.737  9751 
8.7380135 

8.7402751 

8.742  5629 

52 

9 

lO 

n 

8.733  3769 

8.735  7014 

8.7403133 

8.742  6010 

8.7448766 

51 

50 
49 

8.7334157 

8.735  7400 

8.7380519 

8.740  3515 

8.742  6390 

8.7449144 

8.733  4546 

8.735  7787 
8-735  8173 

8.738  0904 

8.740  3898 
8.7404280 

8.742  677c 

8.7449523 

li 

8.733  4934 

8.738  1288 

8.742  7150 

8.744  9901 

48 

13 

8.733  53-3 

8-735  8559 

8.738  1672 

8.740  4662 

8.7427531 

8.745  0279 

47 

14 

8.733  5711 

8.735  8946 

8.738  2056 

8.740  5044 

8-742  79" 
8.742  8291 

8.745  0657 

46 

:i 

8.733  6099 

8.735  9331 

8.738  2440 

8.740  5426 

8.745  1035 

45 

8.733  6487 

8.735  9718 

8.738  2824 

8.740  5808 

8.742  8671 

8.745  1413 

44 

\i 

8.733  6876 

8.736  0104 

8.738  3208 

8.7406190 

8.7429051 

8.745  1791 

43 

8.733  7264 

8.736  0490 

8.738  3593 

8.740  6572 

8.7429431 

8.745  2169 

42 

19 
21 

8.733  7651 

8.736  0876 

8.738  3977 

8.7406954 

8.742  9811 

8.745  2547 

41 

40 

11 

8.733  8040 

8.736  1262 

8.7384360 

8.740  7336 

8.743  01 91 

8.745  2925 

8.733  8418 

8.736  1648 

8.738  4744 

8.7407718 
8.740  8100 

8.743  0571 

8-745  3303 

22 

8.733  8816 

8.736  2034 

8.7385128 

8.743  0950 

8.745  3681 

23 

8.733  9204 

8.736  2420 

8.7385512 

8.740  8482 

8.743  1330 

8-745  4059 

37 

24 

8.7339591 

8.736  2806 

8.738  5896 

8.740  8864 

8-743  1710 

8.745  4437 

36 

25 

8.733  9980 

8.7363192 

8.738  6280 

8.7409245 

8-743  2090 

8.745  4814 

35 

26 

8.734  0368 

8.7363578 

8.738  6664 

8.740  9627 

8.743  2470 

8.745  5192 

34 

27 

8.7340756 

8.736  3963 

8.738  7047 

8.741 0009 

8-743  2849 

8.745  5570 

33 

28 

8.734  "43 

8.736  4349 

8.738  7431 

8.741 0390 

8.743  3229 

8.745  5947 

32 

29 
30 

31 

8.7341531 

8.7364735 

8.7387815 

8.741 0772 

8.743  360S 

8.745  6325 

31 

30 

29 

8.734  1919 

8.7365120 

8.7388198 

8.741  II54 

8.743  3988 

8.745  6703 

8.734  2307 

8.736  5506 

8.738  8582 

8-741  1535 

8.743  4368 

8.745  7080 

32' 

8.734  2694 
8.734  3082 

8.7365892 

8.738  8965 

8.741  1917 
8.741  2298 

8-743  4747 

8.745  7458 

28 

33 

8.736  6277 

8.738  9349 

8.743  5127 

8.745  7835 

27 

34 

8.734  3470 

8.736  6663 

8.738  9732 

8.741  2680 

8.743  5506 

8.745  8213 

26 

35 

8.7343857 

8.736  7048 

8.7390116 

8.741  3061 

8.743  5886 

^745  8590 

25 

36 

8.7344245 

8.736  7434 

8.7390499 

8.741  3443 

8.743  6265 

8.745  8968 

24 

37 

8-734  463* 

8.7367819 

8.7390883 

8.741  3824 

8.743  6644 

8-745  9345 

23 

38 

8.734  5020 

8.736  8205 

8.739  1266 

8.741  4205 

8.743  7024 

8.745  9722 

22 

39 
40 
41 

8.734  5407 

8.736  8590 

8.739  1649 

8.741  4587 

8.743  7403 

8.746  0100 

21 
20 

8.734  S795 

8.736  8975 

8.739  2033 

8.741  4968 

8.743  7782 

8.7460477 

8.7346182 

8.736  9361 

8.739  2416 

8.741  5349 

8.743  81 61 

8.746  0854 

42 

8.734  6569 

8-7369746 

8.739  2799 

8-741  5730 

8.743  8541 

8.746  1 23 1 

43 

8.734  6957 

8.7370131 

8.7393182 

8.741  6111 

8.743  8920 

8.746  i6o8 

»7 

44 

8-734  7344 

8.7370516 

8.739  3565 

8.741  6492 

8.743  9299 
8.743  9678 

8.746  1986 

16 

45 

8.7347731 

8.737  0901 

8-739  3949 

8.741  6874 

8.746  2363 

15 

46 

8.734  8118 

8.737  1187 

8-7394332 

8.741  7255 

8.7440057 

8.746  i740 

14 

47 

8.7348505 

8.737  1672 

8.7394715 

8.741  7636 

8.744  0436 

8.7463117 

13 

48 

8.7348893 

8-737  2057 

8.739  5098 
8.739  5481 

8.741  8017 

8.7440815 

8.746  3494 

12 

49 
50 
51 

8.7349180 

8.737  2442 

8.741  8398 

8.744  1 1 94 

8.746  3871 

II 
10 

1 

8.7349667 

8.737  2827 

8.739  5864 

8.741  8779 

8.744  1573 

8.746  4248 

8.735  0054 

8.737  3212 

8.739  6247 

8.741  9159 

8.744  1952 

8.746  4625 

5^ 

8.735  0441 

8.737  3597 

8.739  6629 

8.741  9540 

8.744  2331 

8.746  5002 

53 

8.735  0828 

8.737  3981 

8.739  7012 

8.741  9921 

8.744  2709 

8.746  5378 

7 

54 

8-735  "15 

8.7374366 

8.739  7395 

8.742  0302 

8.744  3088 

8.746  5755 

6 

55 

8.735  1601 

8.7374751 

8.7397778 

8.7420683 

8.744  3467 

8.746  6132 

5 

56 

8.735  1988 

8.7375136 

8.739  8161 

8.742  1063 

8.744  3846 

8.746  6509 

4 

57 

8.735  1375 

8.7375521 

8.739  8543 

8.742  1444 

8.7444224 

8.746  6885 

3 

58 

8.735  2761 

8.737  5905 

8.739  8926 

8.742  18:5 

8.744  4603 

8.746  7262 

1 

59 
1  60 

8.735  3149 

8.737  6290 

8.739  9309 

8.742  2205 

8.7444982 

8.746  7639 

0 

8-735  3535 

8.737  6675 

8.7399691  1  8.742  25S6 

8.744  5360 

8.746  8015 

"  1   53' 

52' 

51'   1   50' 

41)'   1   48' 

" 

COS  86^ 


tang  3* 


951 


6' 
8.733  6631 


»-733  7021 
3.733  74" 
?.733  7801 

5.733  8191 
5.733  8580 
J.733  8970 
5.733  9360 
^•733  9750 
5.7340139 


^3405^9 


•7340918 
•7341308 
'•734  1697 
•734  2087 
•734  -476 
•734  2865 

■734  3^55 
■734  3644 
•7344033 


8-735  9964 


■7344423 


8.7344812 
8.7345201 
8-734  5590 

8^734  5979 
8.7346368 

8-7346757 
8.734  7146 

8-734  7535 
8.734  7924 


•7348313 


8.734  8702 
8.734  9091 
8.7349480 

8.734  9868 

8.735  0257 
8.735  0646 
8.735  1034 
8.735  1423 
8.735  181a 


8.735  2200 


8.735  2589 
8.735  2977 
8^735  3365 
8^735  3754 
8.735  4142 
8^735  4531 
8.735  4919 
8^735  5307 
8^735  5695 


8.735  6084 


8.735  6472 
8.735  6860 
8.735  7248 
8.735  7636 
8.735  8024 
8.735  8412 
8.735  8800 
8.7359188 
8.7359576 


8.735  9964 
53' 


7360352 
7360739 
7361127 
7361515 
736  1902 
736  2290 
736  2678 
736  3065 
736  3't53 


736  3840 


736  4228 
7364615 
736  5003 
736  5390 
736  5777 
7366165 

7366552 
7366939 
736  7326 


7367714 


7368101 
736  8488 
7368875 
736  9262 

736  9649 
7370036 

737  0423 
7370810 
737  "96 


8' 

8.7383172 


7371583 


737  1970 
737  2357 
737  2744 
7373130 
7373517 
737  3904 
737  4290 
7374677 
737  5063 


737  5450 


7375836 
737  6223 
737  6609 
737  699s 
737  7382 
7377768 

7378154 
737  8540 
737  8926 


7379313 


7379699 
7380085 
738  0471 
738  0857 
738 1243 
738  1629 
738  2015 
738  2400 
738  2786 


8.7383171 


7383558 
738  3944 
738  4329 

7384715 
7385101 
738  5486 

738  5872 
7386257 
738  6643 


738  7028 


738  7414 
738  7799 
7388184 

738  8570 
7388955 
738  9340 

738  9725 

739  01 1 1 
739  0496 


8.740  6258 


7390881 
739  1266 
739  1651 
739  2036 
739  2421 
739  2806 
7393191 

739  3576 
739  3961 
739  4345 


7394730 


739  5"5 
7395500 
739  5884 
7396269 
739  6654 
739  7038 
739  7423 
739  7807 
7398192 


7398576 


7398961 

739  9345 
7399729 

740  01 14 
740  0498 
740  0882 
740  1260 
740  1 65 1 
740  2035 


740  2419 


740  2803 
7403187 
7403571 
740  3955 
7404339 
740  4723 
7405107 
740  5490 
740  5874 


52' 


8.7406258 


740  6642 
740  7025 
740  7409 

740  7793 
740  8176 
740  8560 
740  8943 

7409327 
7409710 


741  0094 


741  0477 
741  0860 
741  1244 
741  1627 
741  2010 
741  2394 
741  2777 
741  3160 
74t  3543 


741  3926 


741  4309 
741  4692 
741  5075 
741  5458 
741  5841 
741  6224 
741  6607 
741  6990 
741  7372 


741  7755 


741  8138 
741  8521 
741  8903 
741  9286 

741  9669 
7420051 
7420434 

742  0816 
742  1 199 


742  1581 


741 1963 
742  2346 
742  2728 
742  3 1 10 
742  3493 
742  3875 

7424257 
7424639 
7425021 


742  5403 


742  5785 
7426167 
742  6549 
7426931 
7427313 
742  7695 
742  8077 
742  8459 
742  8841 


8.7429222 
50' 


10' 

742  9222 


742  9604 

742  9986 

743  0367 
743  0749 
743  "31 
743  1512 
743  1894 
743  2275 
743  2657 


743  3038 


743  3419 
743  3801 
743  4182 
743  4563 
743  4945 
743  5326 

743  5707 
743  6088 
743  6469 


43  6850 


743  7232 
743  7613 
743  7994 
743  8374 
743  8755 
743  9136 
743  9517 
743  9898 
7440279 


11' 

8.745  2067 


8745  2447 
8.745  2826 
8.745  3206 

8^745  3585 
8-745  3965 
8-745  4345 
8.745  4724 
8.745  5104 
8^745  5483 


■745  5863 


8.745  6242 
8.745  6621 
8.745  7001 
8.745  7380 
8.745  7759 
8.745  8138 

8.7458518 
8.745  8897 
8.745  9276 


^•745  9655 


744  0660 


744  1040 
744  1421 
744  1802 
7442182 
744  2563 
744  2943 

7443324 
7443704 
744  4085 


7444465 


744  4846 
744  5226 
744  5606 
744  5987 
744  6367 
744  6747 
7447127 
744  7507 
744  7888 


744  8268 


8.746  0034 
8.746  0413 
8.746  0792 
8.746  1171 
8.746  1550 
8.746  1929 
8.746  2308 
8.746  2687 
8.746  3066 


5.746  3444 


8.746  3823 
8.746  4202 
8.7464580 
8.7464959 
8.746  5338 
8.7465716 
8.746  6095 
8.746  6473 
8.7466852 


8.746  7230 


8.746  7609 
8.746  7987 
8.746  8365 
8.746  8744 
8.746  9122 
8.746  9500 
8.746  9879 
8.7470257 
8.7470635 


•747  1013 


744  8648 
744  9028 
744  9408 

744  9788 

745  0168 
745  0548 
745  0927 
745  1307 
745  1687 


8.745  2067 
49' 


8.747  1391 
8.747  1769 
8.747  2147 
8.747  2525 
8.747  2903 
8.747  3281 
8.747  3659 
8.747  4037 
8.7474415 


8.747  4792 


48' 


cote:  86' 


252 

sin 

3" 

" 

,2'   1 

13'   1    14'   1 

15'   1   16'   1 

17' 

" 

o 

I 

8.746  8015 

8-749  0553   ^ 

5.751 2973 

8.753  5278 

5.755  7469 

8-757  9546 

60 

8.746  8392 

8.749  0927  I 

5-751  3346 

8.753  5649 

5.7SS  7838 

8.7579913 

2 

8.746  8769 

8.749 1302  i 

5.751  3718 

8.753  6020 

8.755  8206 

8.7580x80 

3 

8.746  9145 

8-749 1676  i 

5.7514091 

8.753  6390 

8-755  8575 

8.758  0647 

57 

4 

8.746  9522 

8.7492051 

5.7514464 

8.753  6761 

8-755  8944 

8.758  1014 

56 

5 

8.746  9898 

8.749  2425 

5.751  4836 

8.753  7132 

8-755  9313 

!-758i38i 

55 

6 

8.747  0274 

8.749  2800 
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•9387772 

8 

.^0  2238 

3 

58 

8.9344323 

8.935  8936 

8-937  3499   8 

.938  8013 

8 

.940  2479 

59 
60 

8.9329905 

8.9344567 

8-935  9179 

8.937  3741   8 

■938  8255 

8 

.9402719 

0 

8.933  0150 

8-934  <  8" 

8.935  9422 

8-937  3983   8 

.938  8496 

8.940  2960 

* 

1    5- 

4' 

3' 

L-i:^. 

1' 

0' 

-1^- 

COS  85' 


cotg  85' 


2B8 


Length  of  circular  arcs  for  tiif  radius  1. 


DBCBEES. 

^u^0TE3. 

SECONDS.     1 

o" 

0.0CX3  0000 

60. 

1.047  1976 

120° 

2.0943951 

»■ 

0' 

0.000  0000 

1 

0-0174533 

6i 

1.064  6508 

121 

2.1 11  8484 

I 

c.ooo  2909 

I 

0.000  0048 

2 

0.034  9066 

62 

1.082  1041 

122 

2.1293017 

2 

00005818 
0.000  8727 

2 

0.000  0097 

3 

0.052  3599 

63 

1.099  5574 

123 

2.1467550 

3 

3 

0.000  0145 

4 

0.069  8132 

64 

1.117  0107 

124 

2.164  2083 

4 

0.001 1636 

4 

0.0000194 

5 

0.087  2665 

65 

1. 1 34  4640 

125 

2.1816616 

1 

cooi  4544 

5 

0.000  0242 

6 

0.104  7198 

66 

1.1519173 

126 

2.199  1149 

o.ooi  7453 

b 

0.000  C291 

7 

0.122  1730 

67 

1. 169  3706 
1.1868239 

127 

2.216  5682 

7 

0.002  0362 

7 

0.000  0339 
0.0000388 

8 

0.139  6263 

68 

128 

2.2340214 

8 

0.002  3271 

8 

9 

0.157  0796 

69 

1.204  2772 

129 

2.2514747 

9 

0.002  6180 

9 

0.0000436  1 

10 

0.1745329 

70 

1.221  7305 

130 

2.268  9280 

10 

0.002  9089 

10 

0.000  0485 

II 

0.191  9862 

71 

1.239  1838 

131 

2.2863813 

11 

0.003  1998 

11 

0.0000533 

12 

0.209  4395 

72 

1.256  6371 

132 

2.303  8346 

12 

0.003  4Q07 
0.003  7815 

12 

0.0000582 

13 

0,226  8928 

73 

1.2740904 

133 

2.321  2879 

13 

13 

0.000  0630 

14 

0.244  3461 

74 

1.291  5436 

134 

2.3387412 

14 

0.004  0724 

14 

0.000  0679 

1.5 

0.261  7994 

75 

1.308  9969 

135 

2-356  1945 

15 

0.004  3633 

IS 

0.0000727 

i& 

0.279  2527 

7b 

1.3264502 

13b 

2.373  6478 

lb 

0.004  6542 

lb 

0.0000776  1 

17 

0.296  7060 

77 

1.343  9035 

137 

2.391  ion 

17 

0.0049451 

17 

0.000  0824 

18 

0-314  1593 

-78 

1.3613568 

138 

2.408  5544 

18 

0.005  2360 

18 

0.0COC873 

19 

20 

0.331  6126 

79 

1.378  8101 

139 

2.426  0077 

19 

0.005  5269 

19 

0.0000921 

0.349  0659 

80 

1.396  2634 

140 

2.443  4610 

20 

0.005  8178 

20 

0.000  0970 

21 

0.366  5191 

81 

1.413  7167 

141 

2.4609142 

21 

0.006  1087 

21 

0.000  1018 

22 

0.383  9724 

82 

1.431  1700 

142 

2.478  3675 

22 

0.006  3995 

22 

0.000  1067 

23 

0.401  4257 

83 

1.448  6233 

143 

2.495  8208 

23 

0.006  6904 

23 

0.000  HI 5 

24 

0.418  8790 

84 

1.466  0766 

144 

2.513  2741 

24 

0.006  9813 

24 

0.0001164 

2S 

0.436  3323 

8S 

1.483  5299 

145 

2.5307274 

25 

0.007  2722 

2S 

0.000  1212 

26 

0.453  7^56 

86 

1.5009832 

146 

2.548  1807 

26 

0.007  5631 

2b 

0.000  1261 

27 

0.471  2389 

87 

1.5184364 

147 

2.565  6340 

27 

0.007  8540 

27 

0.000  1309 

28 

0.488  6922 

88 

1-535  8897 

148 

2.583  0873 

28 

0.008  1449 
0.0084358 

28 

0.0001357 

29 

0.506  1455 

89 

1-553  3430 

149 

2.600  5406 

29 

29 

0.000  1406 

30 

0.523  5988 

90 

1.5707963 

150 

2.6179939 

30 

0.008  7266 

30 

0.000  1454 

31 

0.541  0521 

91 

1.588  2496 

151 

2.635  4472 

31 

0.009  0175 

31 

0.000  15C3  1 

32 

0.558  5054 

92 

1.605  7029 

15a 

2.652  9005 
2.6703538 

32 

0.009  3084 

32 

0.0001551 

33 

0.575  9587 

93 

1.623  1562 

153 

33 

0.009  5993 

33 

0.000  160c 

34 

0.5934119 

94 

1.640  6095 

154 

2.687  8070 

34 

0.009  8902 

34 

0.000  1648 

3S 

0.6108652 

95 

1.6580628 

155 

2.705  2603 

35 

0.0101811 

35 

0.000  1697 

3(> 

0.6283185 

96 

1.6755161 

156 

2.7227136 

36 

0.0104720 

36 

0.0001745 

37 

0.645  7718 

97 

1.692  9694 

^57 
158 

2.740  1669 

37 

o.oio  7629 

37 

0.000  1 794 

3« 

0.663  2251 

98 

1.7104227 

2.757  6202 

38 

o.oii  0538 

38 

0.000  1842  1 

39 

0.6806784 

99 

1.727  8760 

159 

2-775  0735 

39 

o.oii  3446 

39 

0.000  1S91 

40 

0.698  1317 

100 

1.745  3293 

160 

2.792  5268 

40 

0.011  6355 

40 
41 

0.000  1939 

41 

0.715  5850 

lOI 

1.762  7825 

161 

2.809  9801 

41 

0.011  9264 

o.oco  1988 

42 

0.733  0383 

102 

1.7802358 

162 

2.827  4334 

42 

0.012  2173 

42 

0.0002030 

43 

0.7504916 

103 

1.7976891 

163 

2.844  8867 

43 

0.012  5082 

43 

0.000  2085 

44 

0.767  9449 

104 

1.815  1424 

164 

2.862  3400 

44 

0.012  7991 

44 

0.0002133 

45 

0.785  3982 

105 

1-8325957 

lbs 

2.879  7933 

45 

0.013  0900 
0.013  3809 

45 

0.000  2182 

4b 

0.8028515 

106 

1.8500490 

166 

2.897  2466 

46 

46 

0.000  2230 

47 

0.820  3047 

107 

1.867  5023 

167 

2.9146999 

47 

0.013  6717 

47 

0.0002279 

48 

0.837  7580 

108 

1.8849556 

168 

2.932  1531 

48 

0.013  9626 

48 

0.000  2327 

49 

0.855  2113 

109 

1.9024089 

169 

2.949  6064 

49 

0.0142535 

49 

0.000  23  7  u 

50 

0.872  6646 

no 

1.919  8622 

170 

2.967  0597 

50 

0.014  5444 

50 

o.coo  2424 

51 

0.890  1179 

111 

1-9373155 

171 

2.9845130 

51 

0.014  8353 

51 

0.000  2473 

52 

0.907  5712 

»T2 

1.9547688 

172 

3.001  9663 

52 

0.015  1262 

52 

0.000  2521 

53 

0.925  0245 

13 

1.972  2221 

173 

3.019419b 

53 

0.015  4171 

53 

0.0002570 

54 

0.942  4778 

114 

1.9896753 

174 

3.036  8729 

54 

0.015  7080 

54 

0.0002618 

55 

0.9599311 

"5 

2.007  1286 

175 

3.054  3262 

55 

0.015  9989 

55 

0.000  2666 

St- 

0.977  3844 

116 

2.0245819 

17b 

3-071  7795 

56 

0.016  2897 

56 

0.000  2715 

^z 

0.994  8377 

117 

2.042  0352 

177 
17^ 

3.089  2328 

57 

0.016  5806 

5- 

0.00c  2763 

5» 

1.0122910 

118 

2.059  4885 

3.1066861 

58 

0.016  8715 

S8 

0.0002812 

59 

1.029  7443 

119 

2.076  9418 

179 

3.124  1394 

59 

0.017  1624 

59 

0.000  2860 

60 

1.047  1976 

120 

2.0943951 

180 

31415927 

60 

0.0174533 

60 

0.000  2909 

m. 

LOGARITHMS) 

OP  THE  TRIGONOMETRICAL 

FUNCTIONS 

FROM    TEN    TO    TEN    SECONDS 


lb 


290 


10 


Sin 


5.685  5749 
5.986  6049 
6.162  6961 

6.287  ^349 
6.384  5449 


6.463  7261 
6.5306729 
6.588  6648 
6.639  8174 
6.685  5748 
6.726  9675 


6.7647561 


6.7995182 
6.831 7029 
6.861 6661 
6.889  6948 
6.9160237 


6.940  8473 
6.964  3284 
6.986  6048 
7.007  7941 

7.027  9975 
7.047  3026 


7.065  7860 
7.0835148] 
7.100  5481  I 
7.1169385] 

7.1327328! 
7.1479727 


7.162  6960 


7.1769364 
7.1907247; 
7.204  0886  i 
7.21705361 
7.229  6427  I 
7"'.24i  8771 


7.253  7764 
7.265  3582 
7.276  6392 
7.287  6346 
7.298  3584 


7-375  7705 
7.384  5444 
7.393  1446 
7.401  5778 
7.409  8503 
7.417  9681 


3010300 
1760912 
1249388 
96qioo 
791812 
669468 
579919 
511526 
457574 
4139^7^ 
377886 

347621 

321847 
399632 
280287 
263289 
248236 
23481 I 
222764 
aii893 
202034 
193051 
184834 
177288 
170333 
163904 

157943 
152399 

147233 

142404 

137883 
133639 
129650 
125891 

122344 


115818 

112810 

109954 

107238 

104655 

I02iqi 

99842 

975^8 

95453 

93400 

9H34 

89548 

87739 

86002 

84332 

82725 

81178 

79689 

78254 

76868 

7S531 
74240 
72992 


Tang 


5.685  5749 
5.986  6049 
6.162  6961 
6.287  6349 
6.384  5449 


6.463  7261 


6.5306729 
6.588  6649 
6.639  8174 
6.685  5749' 
6.7269676 


6.7647562 


6.7995183 
6.831  7030 
6.861  6662 
6.889  6949 
6.9160239 


6.940  8475 
6.964  3286 
6.986  6050 
7.007  7943 
7.027  9977 
7.047  3029 


7.065  7863 


7.0835151 
7.1005484 
7.1169389 

7.1327332 
7.1479732 


7.162  6964 


7.241  8778 
7.253  7771 
7.265  3590 
7.276  6400 
7.287  6354 
7-298  3593 


7.308  8248 
7.3190440 
7.3290282 
7.3387881 
7-3483334 
7-357  6735 


7.3668169 
7.3757718 
7-3845457 
7-393  1459 
7.401  5791 
7.4098517 


7.4179696 
7425  9386 
7.433  7640 
7.441  4508 
7.449  0040 
74564^81 


7.463  7273 


d.  c. 


3010300 
17609 I 2 
12493S8 
969100 
791812, 
669468 
579920 
5 I 1525 
457575 
413927 
377886 
347621 
321847 
299632 
280287 
263290 
248236 
234811 
222764 
211893 
202034 
193052 
184834 
177288 

170333 
163905 

157943 
1524CC 

147232 

142405 

137883 
133640 
129650 
125891 
122345 
118993 
115819 
112810 
109954 
107239 
104655 
102192 
99842 
97599 
95453 
93401 

9H34 
89549 
87739 
86002 

8433^ 
82726 
81179 
79690 
78254 
76868 

75532 
74241 
72992 


Cotg 


4.314  4251 

4-0133951 
3.8373039 
3.712  3651 
3.615  4551 


Cos 


3-536  2739 


3.469  3271 
3-4"  3351 
3.360  1S26 

3-3144251 
3.2730324 


3-235  2438 


3.200  4S1 7 
3.168  2970 
3-1383338 
3.1 10  3051 
3.083  9761 


3.059  1525 


3.035  6714 
3.013  3950 
2.992  2057 
2.972  0023 
2-952  69" 


2.9342137 


2.916  4849 
2.8994516 
2.883  0611 
2.867  2668 
2.8520268 


2.837  3036 


2.823  0631 

2.809  2748 
2.795  9108 
2.782  9458 
2.7703567 


2-758  12--2 


2.746  2229 
2.7346410 

2.723  3600 
2.712  3646 
2.701  6407 


2.6gi  1752 


z.68o  9560 
2.6709718 
2.661  2119 
2.651  6666 
2.642  3265 


2.633  183 


2.624  2282 
2.6154543 
I  2.606  8541 
2.598  4209 
2.590  14S3 


Cotg  j 


d.  c 


2.5820304 


2.5740614 
2.566  2360 
2.5585492 
2.550996c 
2-5-i.3  5719 
2.536  2727 

Tang 


0.0000000 

0.0000000 
0.000  0000 
0.000  0000 
0.0000000 

0.0000000 


c.ooo  0000 


0.000  0000 
0.000  0000 
0.000  0000 
9.999  9999 
9.9999999 


9-999  9999 
9-999  9999 
9-999  9999 
9.999  9999 
9.999  9999 
9.999  9999 

9-999  9998 


9.999  9998 
9.999  9998 

9-999  9998 
9.999  9998 

9-999  9997 


9-999  9997 


9-999  9997 
9.9999997 
9.999  9996 
9.9999996 
9.999  9996 


9.999  9995 


9-999  9995 
9-999  9995 
9-999  9994 
9-999  9994 
9.999  9994 


9-999  9993 


9.999  9993 

9-999  999^^ 
9.999  9992 
9.999  9992 
9.9999991 


9-999  9991 


9-999  9991 
9-999  9990 
9-999  9990 
9-999  9989 
9-999  99S9 


9-999  9988 


9.999  9988 

9-999  9987 
9.999  9987 
9.999  9986 
9.999  9986 


9.9999985 


9.9999985 
9.999  9984 

9-999  9983 
9.999  9983 
9-999  9982 
9.999  9982 

Sin 


50 
40 
30 
20 


39» 


(y* 


»i 


10 


11 


12 


13 


14 


15 


16 


18 


19 


2t 


Sin 


7-4637255 


Tang 


d.c. 


7.470  9041 
7477  9659 
7.484  9147 
7.491  7541 
7.498  4875 
7.505  1181 


7.5116489 
7.5180830 
7.5C144231 
7.5306721 
7.5368324 


7.542  9065 


7.548  8968 
7-5548057 
7.5606352 
7.5663875 
7.5720646 


7-577  6684 


7-583  . 
7.588  6638 
7.594  0538 
7.599  3876 
7.6046518 


7.609  8530 


7.6149926 
7.6200721 
7.625  0928 
7.630056a 
7.6349635 


7.639  8160 


7.644  6149 
7.6493613 
7.6540563 
7.658  7012 
7.663  2969 


7.667  8445 


7.672  3450 
7.676  7993 
7.681  2084 
7.685  5732 
7.689  8945 


7-694  1733 


7.698  4103 
7.702  6064 
7.706  7623 
7.7108788 
7-7149567 


7.718  9966 
7.722  9993 
7.726  9655 
7.730  8957 
7-734  7908 
7-7386511 


7-741 4775 


7.746  1705 
7.7500306 
7-753  7584 
7-757  4545 
7-761  1 194 


7-7647537 
Cos 


71786 

70618 
69488 
68394 
67334 
66306 

65308 
64341 
63401 
62490 
61603 
60741 
59903 
59089 
58295 

57523 
56771 
56038 

55325 
54629 

53950 
53288 
5264a 
52012 
51396 

50795 
50207 
49634 
49073 
48525 

47989 

47464 
46950 
46449 
45957 
45476 
45005 

44543 
44091 
43648 
43213 
42788 

42370 

41961 

41559 
41165 

40779 
40399 
40027 
39662 
39302 
38951 
38603 
38264 
37930 

37601 
37278 
36961 
36649 
36343 


7-463  7273 
7.470  9060 

7-477  9679 
7.484  9168 
7.491  7562 
7.498  4897 


.505  1203 


7.5116512 
7.5180854 
7.5244256 
7.530  6746 
7.536  8349 
7.5429091 

7-548  8995 
7-554  8084 
7.5606380 
7.566  3904 
7.5720676 

7-5776715' 


7.583  2041 
7.588  6670 
7.5940621 
7-5993910 
7.604  6553 


Cotg 


7.609  8566 
7.6149963 
7.6200758 
7.625  0967 
7.630  0602 
7.634  9676 


7.639  8201 


7.644  6191 
7.649  3656 
7.6540608 
7.658  7057 
7.663  3015 
7.667  8492 


7.672  3498 
7.676  8042 
7.681  2134 
7.685  5783 
7.689  8997 
7.694  1786 
~7T6^  4157 
7.702  6119 
7.706  7679 
7  710  8846 
7.7149625 


7.719  0026 
7.723  0054 
7.726  9717 
7.730  9020 

7-734  7972 
7.7386577 


7.742  4841 
7.746  277a 
7.7500374 
7-753  7654 
7-757  4616 
7.761  1266 


7.764  7610 


71787 
70619 
69489 
68394 

66306 
65309 

64342 
63402 
62490 
61603 
60742 
59904 

59089 
58296 
57524 
56772 
56039 
55326 
54629 
53951 
53289 
52643 
52013 

51397 

50795 
50209 

49635 

49074 
48525 

47990 

47465 
46952 
46449 

45958 
45477 
45006 

44544 
44092 
45649 
43214 
42789 

42371 
41962 
41560 
41167 

40779 
40401 

40028 

39663 
39303 
38952 
38605 
38264 

37931 
3760a 

36962 
36650 
36344 


2.536  2727 


2.5290940 
2.522  0321 
2-5150832 

2.';o8  2438 
2.501  5103 


2.494  8797 


..488  3488 
2.481  9146 

2.475  5744 
2.469  3254 
24631651 


2.4570909 


2.451  1005 
2.445  1916 
2.439  3620 
2.433  6096 
2.427  9324 


2.422  3285 


.4167959 
a.4113330 

2-405  9379 
2.400  6090 

2.395  3447 


2-3901434 


2.385  0037 
2.379  9242 
2.374  9033 
2.369  9398 
2.365  0324 


Cos 


9^999^9981 
9.9^99  9981 
9-999  9980 
9.999  9980 
9.999  9979 
9-999  9978 


9-999  997 


9.999  9977 
9.999  9976 
9-999  9976" 
9-999  9975 
9-999  9974 


9-999  9974 


9.999  9973 
9.999  9972 
9.999  9971 
9.999  9971 
9.999  9970 


9-999  99f'9_ 


9.999  9968 

9-999  9967 
9.999  9967 
9-999  9966 
9.999  9965 


9-999  9964 


..360  1799 


2.327  6502 
2.323  1958 
2.3 18  7866 
a.3144217 
a.310  1003 


2.305  8ai4 


2.301  5843 
2,297  3881 
a.293  2321 
2.289  1154 
2.285  0375 


9  999  9963 
9.999  9962 

9-999  9961 
9.999  9960 
9.90')  -^(./zz 

9-999  9959 


9.999  9958 

9-999  9957 
9.999  9956 

9-999  9955 
9:9999954 
9-999  9953 


2.280  9974 
2.276  9946 
2.273  0283 
2.269  0980 
2.265  2028 
2.2613423 


2-2575159 
a.253  7228 
2.249  9626 
2.246  2346 
a.242  5384 
2.2388734 


2.255  2390 


9.999  9946 
9.999  9945 
9-999  9944 
9-999  9943 
9-999  9942 


9-999  9940 


9-999  9939 
9-999  9938 
9-999  9937 
9-999  9936 
9-999  9935 


50 


49 


48 


47 


9-999  9934 


9-999  9933 
9.9999931 
9.999  9930 
9-999  9929 
9-999  9928 


Cotg 


Tang    j 


9-999  9927 
Sin 


41 


40 


sa<> 


«M 


(f 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Sin 

7-7647537 


I  d. 


7.768  3S77 
7.771  9321 
7-775  4774 
7-778  9939 
7.7824822 


7.785  9427 


7.789  3758 
7,792  7820 
7.796  1617 

7-799  5153 
7.802  8432 


7.S06  1458 


7.809  4235 
7.8126766 
7.815  9055 
7.819  1106 
7.822  2922 


7.825  4507 


7.828  5864 
7.831  6996 
7.834  7906 
7.8378598 
7.840  9074 


7-843  9338 


7.846  9393 
7.849  9241 
7.8528885 
7.855  8329 
2^5.8  7_57jv 

7.86'i'6623 


7.864  5479 
7.867  4145 
7.8702623 
7.873  0916 
7-875  90^5 


7-878  6953 


7.881  4703 
7.884  2277 
7.886  9677 
7.889  6905 
7^8923963 


7-9108793 


7-913  4567 
79160189 
7.918  5660 
7.9210983 
7-9-3  6159 


7.926  1190 


7.928  6077 
7.931  0823 
7-933  5428 
7-935  9895 
7.938  4224 

7.940  8419 


Cos 


36040 

35745 
3545^ 
35J^5 
34883 
34605 

34331 
34062 
33797 
33536 
33*79 
33026 

32777 

3*531 
32289 
32051 
31816 
31585 
31357 

31132 

30910 
30692 
30476 
30264 

30055 
29848 
29644 
29444 
29245 
29049 

28856 

28666 
28478 
28293 
28109 
27928 
27750 
27574 
27400 
27228 
27058 
26891 
26726 
26561 
26401 
26241 
26083 
25927 

25774 
25622 
25471 

25323 
25176 
25031 
24887 
24746 
24605 
24467 
24329 
24195 


Tang       d.  c. 


7.764  7610 


7683651 
771 9398 

7754851 
779  0018 
7824902 


785  9508 


3841 
792  7904 
796  1702 
799  5240 
802  8520 


806  1547 


809  4325 
8126858 
815  9148 
819  1201 
8223018 


825  4604 


828  5962 
831  7096 
834  8007 
837  8701 
8409179 


8439444 


846  9500 
8499350 
852  8996 
855  8440 
-  "  7687 


8616738 


8645596 
867  4263 
870  2743 
873  1037 
875  9147 


878  7077 


881  4829 
8842404 
886  9806 
889  7036 
892  4096 


895, 


897  7715 
900  4279 
.903  0681 
905  6923 
908  3008 


9108938 


913  4713 
9160336 
918  5809 
921 1134 
9236312 


926  1344 


9286233 
931  0981 
9335588 
936  0057 
9384388 


7.940  8584 


36042 

35746 
55453 
35167 
34884 
34606 

34333 
34063 
33798 
33538 
33280 
33027 
32778 

32533 
32290 
32053 
31817 
31586 

31358 

31134 
3091 1 
30694 
30478 
30265 
30056 
29850 
29646 
29444 
29247 
29051 

28858 

28667 
28480 
28294 
28110 
27930 
27752 

27575 
27402 
27230 
27060 
26892 
26727 
26564 
26402 
26242 
26085 
25930 

25775 
25623 
25473 
25325 
25178 
25032 
24889 
24748 
24607 
24469 
24331 
24196 


Cotg 


2.235  2390 


2.231 6348 
2.228  0602 
2.2245149 
2.2209983 
2-217  5098 


2.2140492 


Cotg 


2.210  6159 
2.207  2096 
2.203  8298 
2.200  4760 
2.197  1480 


2-193  8453 
2.1905675 
».i87  3H2 
2.1840852 
2.1808799 
2.177  6982 


2.174  53 


2,171  4038 
2.168  2904 
2.165  1993 
2.162  1299 
2.159  0821 


2.1560556 


2.153  0500 
2.1500650 
2.147  1004 
2.144  1560 
2.141  2313 


2.138  3262 


2.135  4404 
2.1325737 
2.129  7257 
a.126  8963 
2.1240853 


2.121  2923 
2.118  5171 
a.115  7596 
2.113  0194 
2.1102964 
a.107  5904 


2.104  9012 


2.I02  2285 
2.099  5721 
2.0969319 

2-094  3077 
2.091  6992 


a.089  1062 


C08 


9.999  9927 


9.999  9925 
9.999  9924 
9.999  9923 
9.999  9922 
9.999  9920 


9.999  9919 


9-999  9918 
9-999  9916 
9.9999915 
9-999  9914 
9-9999912 


9.9999911 


9.9999910 
9-999  9908 
9-999  99'^7 
9-999  99'J6 
9.999  9904 


9.999  9903 


9.999  9901 
9.999  9900 
9.999  9899 
9.999  9897 
9-999  9896 


9.999  9^94 


9.999  9S93 
9.999  9891 

9-999  9890 
9.999  9888 
9.999  9887 


9-999 ' 


9.999  9884 
9.999  988 
9.999  988 
9-999  9879 
9-999  9877 


9.999  9876 


9.999  9874 
9.999  9873 
9.9999871 
9.999  9869 
9-999  9868 


9.999  9866 


9.999  9864 
9-999  9863 
9-999  986 
9.9999859 

9-999985^ 


2.086  5287 
2.083  9664 
2.o8i  4191 
2.078  8866 
2.076  3688 


2.073  8656 


2.071  3767 
2.068  9019 
2.066  4412 
2.065  9943 
x.o6i  5612 


2.059  1416 


Tang 


9.9999856 


9-999  9854 
9.999  9852 
9.9999851 
9-999  9849 
9-999  984 


9.999  9845 


9.999  9844 

9-999  9842 
9.999  9840 

9-999  9838 
9-999  9836 
9-999  9835 


Sis 


40 


89^ 


(T 


»8 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


30 

I  so 
o 
10 
20 

30 


Sin 

7.940  8419 


7-943  2479 
7-945  6406 
7.948  0203 
7.950  3S69 

7.9527408 


7.9550819 


7.957  4105 
7.959  7267 
7.962  0306 
7.964  3223 
7.966  6020 


7.968  8698 


7.971  1258 

7-973  3702 
7.975  6030 
7.977  8244 
7.9800345 


7.982  2334 


7.984  42ii 
7.986  5981 
7.988  7641 
7.9909193 
7-993  0639 


7.9951960 


7.997  3216 
7-999  4349 

8.001  5379 
8.003  6308 
8.005  7137 


3.007  7867 


8.009  8497 
8.01 1  9031 
8.013  9468 
8.015  9808 
8.0180055 


8.020  0207 
8.022  0266 
8.0240233 

8.026  0108 

8.027  9893 
8.029  9588 


.0319195 


8.033  8713 
8.035  8143 
8.037  7488 
8.039  6746 
8.041  5920 


'.043  5009 


8.045  4014 

"0472937 

.049  1778 

.0510537 

.052  9216 


8.054  7814 
8.056  6333 
8.058  4774 
8.0603137 

8.062  1422 

8.063  9630 


8.065  7763 


Cos 


24060 
23927 
23797 
23666 

23539 
23411 

23286 
23162 
23039 
22917 

22797 
22678 
22560 

22444 
22328 
22214 
22101 
21989 
21878 
21769 
21660 
21552 
21446 
21341 
21236 
21133 
21030 
20929 
20829 
20730 

20630 

20534 
20437 
20340 
20247 
20152 
20059 
19967 
19875 
19785 
19695 
19607 
19518 
19430 
1934s 
19258 
19174 
19089 
19005 
18923 
18841 
18759 
18679 
18598 
18519 
18441 
18363 
18285 
18208 
18133 


Tang 

7.940  8584 
7.943  2646 
7-945  657s 
7.9480374 
7.9504042 
7-9527582 


7-955  099^ 
7-957  4284 
7.959  7447 
7.962  0488 
7.964  3408 
7.966  6206 


7.971  1449 

7-973  3894 
7.975  6224 

7-977  8440 
7-9800543 


7-9822534 
7.9844414 
7.9S66185 
7-9S8  7847 
7.990  9401 
7.993  0849 


7.995  2192 


7-997  3430 
7.999  4565 
8.001  5598 
8.003  6529 
8.005  73*^0 


8.C07  8092 


8.009  8725 
8.0II  9260 
8.013  9699 
8.016  004a 
8.018  0291 


1.020  0445 


8.022  0506 
8.0240475 
8.026  0353 

8.028  0140 

8.029  9838 


8.031  9446 


8.033  8967 
8.035  8400 
8.037  7746 
8.039  7007 
8.041  6183 


8.043  5274 
8.045  4282 
8.047  3207 
8.049  2050 

8.051  0812 

8.052  9493 
.054  8094 


8.056  661 
8.058  5056 
8.060  3423 

8.062  1711 

8.063  9922 
8.065  8057 

Cot- 


Ac. 

24062 
23929 
23799 
23668 
23540 
23414 
23288 
23163 
23041 
22920 
22798 
22680 
22563 
22445 
22330 
22216 
22103 
21991 
21880 
21771 
21662 
21554 
21448 
21343 
21238 

2"35 

21033 
20931 
20831 
20732 

20633 

20535 
20439 
20343 
20249 
20154 
20061 
19969 
19878 
19787 
19698 
19608 
19521 

19433 
19346 
19261 
19176 
19091 
19008 
18925 
18843 
18762 
18681 
18601 
18521 
18443 
18365 
18288 
18211 
18135 


Cotg 


2.031 1114 


2.028  8551 
2.026  6106 

2.02d  3776 
2.022  1560 

2.019  9457 


[7  7466 


2.015  5586 
2.013  3815 
2.011  2153 
2.009  0599 
2.006  9151 


2.004  7808 


2.002  6570 
2.000  5435 
1.9984402 
1.996  3471 
1.994  2640 


-992 


1.990  1275 
1.988  0740 
1.9860301 
1.983  9958 
1.981  9709 


•979  9555 


1-977  9494 
1-975  9525 
1-973  9647 
1,971  9860 
1.9700162 


1.9680554 


1.966  1033 
1.9641600 
1.9622254 
1.9602993 
1.9583817 


[.956  4726 


1.954  5718 
1.9526793 
1-9507950 
1.9489188 
1.947  0507 


1.945  1906 


1-943  3385 
1.941  4942 

1-9396577 
1.937  8289 
1.9360078 


1-934  1943 


Tang 


Cos 

9-9999835 
9.999  9833 
9.9999831 
9.999  9829 

9-999  9827 
9.999  9825 


9-999  9823 
9.999  9822 
9.999  9820 
9.9999818 
9.9999816 
9.9999814 


9-999  9812 


9.999  9810 
9.999  9808 
9-999  9806 
9.999  9804 
9.999  9802 


9.999  9800 

9-999  9798 
9-999  9796 
9-999  9794 
9.999  9792 
9.999  9790 


9.999  9788 


9-999  9786 
9-999  9783 
9.9999781 

9-999  9779 
9-999  9777 


9.999  9775 


9.999  9773 

9.999  C)-]fl 

9.999  9768 
9-999  9766 
9.999  9764 


9.9999762 


9.999  9760 
9-999  9757 
9-999  9755 
9.9999753 

9-999  9751 


9.999  9748 


9.999  9746 

9-999  9744 
9.999  974a 

9-999  9739 
9-999  9737 


9-999  9735 


9.999  9732 
9.999  9730 
9-999  9728 
9.999  9725 
9-999  9723 


9-999  9721 


9.999  9718 
9.9999716 
9-999  9713 
9-999  97" 
9-999  9708 


9.999  9706 


89^ 


iU 


(f 


Sin 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


J^5  7763I  ,8057 
8.067  5^^^  I  t-q8j 
8.069  3^°3  ' 

8.071  1711 

8.072  9546 
8.074  7307 


.086  9646 


8.088  6845 
8.090  3976 
8.092. 1040 
8.093  ^°37 
8.09s  4968 

8.097  1832 

8.098  8632 
8.1005367 

8.102  2038 

8.103  8645 
8.1055188 


[669 


3.108  8088 
3.1104445 
3.1 1 2  0740 
5.1x3  6974 
8.115  3148 


r6  9262 


8.118  5317 
8.120  1312 
8.1217248 
8.1233127 
8.124  8947 


8.1264710 
8.i28"o4i6" 
8.129  ^065 

8.131  1658 

8. 132  7196 
8.1342678 


8.135  8104 
'8.137  3477 
S.1388795 
8.1404059 
8.141  9270 
8.143  4427 


8£44  9532 
8.1464585 
8.147  9586 
^•1494534 
8.1509432 
8.1524279 


3.1539075 


8.1553821 
8.1568517 
8.1583163 
8.159  7760 
8.161  2308 


8.162  6808 


Cos 


17906 

17835 
17761 
17690 
17617 

17547 
17476 

17405 
17337 
17267 

17199 

171 3 1 
17064 
16997 
16931 
16864 
16800 

X6671 
16607 
16543 
16481 
16419 
16357 
16295 
16234 
16174 
16114 

16055 

15995 
15936 
15879 
15820 

15763 
15706 
15649 
I5S93 
15538 
15482 
15426 

15373 
15318 
15264 
15211 
15157 
15105 

15053 
15001 
14948 
14898 
14847 
14796 
14746 
14696 
14646 

14597 
14548 
14500 


Tani 


d.  c 


8.065  8057 


8.0676117 
8.069  4102 

8.071  2oia 

8.072  9850 
8.0747614 


.076  5306 


8.078  2926 

8.080  0475 

8.081  7953 
8.083  5361 
8^0852700 
^.086  9970 


8.088  7172 
8.0904305 

8.092  1372 

8.093  8371 
8.095  5305 


i.097  2172 


8.098  8975 
8.1005712 
8.1022386 
8.103  8995 
8.105  5542 


.107  2025 


8.io8  8446 
8. 1 10  4806 

8.112  1104 

8.113  7341 
8.1153518 


[69634 


8.118569 

8.120  1681, 

8.121  7629 
8.123  3510 
8.1249333 


Cotg 


Cos 


[26  5099 


8.1280807 
8.129  6460 
8.131  2056 
8.1327596 
8.1343081 


8.1358510 
8.1373886 
8.1389207 

8.140  4474 

8. 141  9687 
8.143  4848 
8.1449956 


8.146  5011 
8.148  0015 
8.1494967 
8.1509867 
8-15^4717 
8-1539516 


8.1554265 
8.1568964 
8.1585613 
8.159^213 
8.161  2765 


8.1627267 


18060 
17985 
17910 
17838 
17764 
17692 
17620 

17549 
17478 
17408 

17339 

17270 

17202 

17133 
17067 
16999 
16934 
16867 
16803 

16737 
16674 
16609 
16547 
16483 
1 642 1 
16360 
16298 
16237 
16177 
16116 

16057 

15998 
15940 
15881 
15823 
15766 
15708 

15653 
15596 
15540 
15485 
15429 
15376 
15321 
15267 
15213 
15161 
15108 

15055 
15004 
14952 
14900 
14850 
14799 
14749 
14699 
14649 
14600 

1455- 
14502 

i 


1-934  1943 


1.931  3883 
1.9305898 
1.9287988 
1.927  0150 
1.925  2386 


1.923  4694 


1.921  7074 
1.9199525 
1,918  2047 
1.916  4639 
1.9147300 


.902  7828 


i.goi  1025 
1.899  4=^88 
1.897  7614 
1.896  1005 
1.8944458 


1.892  7975 


1.891  1554 
1.8895194 
1.887  8896 
1.8862659 
1.8846482 


0366 


i.88i  4309 
1.879  8311 
1.878  2371 
1.8766490 
1.875  0667 


9.9999706 


9.999  9704 
9.999  9701 
9.999  9699 
9.999  9696 
9.9999694 


9.999  9691 


9.999  9689 
9.999  96S6 
9.999  9684 
9.999  9681 
9.999  9678 


9.999  9676 

9-999  9673 
9.9999671 
9.999  9668 
9.999  9666 
9-999  9663 


9.999  9660 


9.9999658 
9.9999655 
9.999  9652 
9.999  9650 
9.999  9647 


9.999  9644 


9  999  9642 
99999639 
9.9999636 
9.9999633 
9-9999631 


9.999  9628 


1-8734901 
1.8719193 
1.870  3540 
1.868  7944 
1.867  2404 
1.865  6919 


t.864  1490 


1.8626114 
i.86i  0793 
1.8595526 
1.8580313 
1.8565152 


-855  0044 


1.8534989 
1.8519985 
1.8505033 
1.849  0133 
1.8475283 


Cotg 


]u84  6  C484 

i-^!44  5735 
1.843  1036 
1.841  6387 
1.840  1787 
1-8387235 
1.8372733 

Tang 


9-9999611 


9.999  9608 
9.999  9606 

9-999  9603 
9.999  9600 

9-999  9597 


9-999  9594 


9.999  9591 
9.9999588 
9.999  9585 
9.999  9583 
9.999  9580 


9-999  9577 


9-999  9574 
99999571 
9.999  9568 
9.9999565 
9.9999562 


9-999  9559 


9.999  9556 
9-999  9553 
9-999  9550 
9-999  9547 
9-999  9544 


9.999  9541 


T   Sin 


50 


9.999  9625   so 
9.999  9622  40 
9.999  9620 
9.9999617 
9.999  9614 


30 


50 


89' 


(f 


296 


50 


51 


52 


53 


54 


55 


57 


58 


59 


60 


Sin 
8.162  6808 


8.164 1259 
8.165  5663 
8.1670019 
8.1684327 
8.169  8589 
8.171  2804 


8.1726972 

8.174  1094 

8.175  5171 
8.1769202 
8.178  3188 


797129 


8.181 1025 
8.1824877 
8.183  S6S5 
8.185  2450 

8.i86  6170 
8.187  9848 


8.189  34^^ 

8.190  7074 

8.192  0624 

8.193  4131 
8.1947596 


8.1961020 


8.197  4403 

8.198  7744 

8.200  1044 

8.201  4304 

8.202  7523 


8.204  0703 


8.205  sH^ 

8.206  6942 

8.208  0002 

8.209  30H 

8.210  6006 


8949 


"8.213 1854 
8.214  4721 
8.2157550 

8.217  0341 

8.218  3095 


8.219  5^' 


8.220  8490 
8.2:2  1132 

8.223  3737 

8.224  6306 

8.225  8839 


1.2271335 


8.228  3796 

8.229  6221 
8.2308610 
8.232  0965 
3--33  3^84 
8-^34  5568 
8.235  7818 

8.237  0033 

8.238  2214 

8.239  4361 

8.240  6474 

8.241  8553' 

Cos 


1445 1 

14404 
14356 
14308 
14262 
14215 
14168 
14122 
14077 
1 403 1 
13986 
13941 
13896 
13852 
13808 
13765 
13720 
13678 
13634 

13592 
13550 

13507 
13465 
13424 

13383 

13341 
13300 
13260 
13219 

13180 

13139 
13100 
13060 
13022 
12982 
12943 
12905 
12867 
12829 
12791 
12754 
12716 
12679 
12642 
12605 
12569 

12533 
12496 

12461 
12425 
12389 
12355 
12319 
12284 
12250 
,12215 

12l8l 

I2I47 

12113 

12079 


Tang        d.  c.        Cotg 

[.837  a733 


8.1627267 

8.164  1722 

8.165  6128 

8.167  0487 

8.168  4799 

8.169  9°^4 
8.171  3282 


8.1727453 
8.1741579 

8.175  5658 

8.176  9693 
8.1783682 


8.179  7626 


8.181  1525 
8.1825381 
8.1839192 
8.185  2959 
8.1866683 


0364 


S.189  4002 
8.1907597 

8.192  1150 

8.193  4660 
8.1948129 


.196  1556 


8.197  4942 
8.1988286 

8.200  159c 

8.201  4853 

8.202  8076 


8.204  1259 


8.205  4401 

8.206  7505 

8.208  0568 

8.209  3593 
8.2106579 


.211  9526 


8.213  2434 
8.2145304 
8.215  8137 
8.2170931 
8.2183688 


8.219  6408 


8.2209090 

8.222  1736 

8.223  4345 
8.2246917 
8-225  9453 
8-22.7  1953 
8.2284417 
8.229  6846 
8.2309239 
8.2321597 

8.233  3920 

8.234  6ao8 


8.235  8461 
8.2370680 
8.238  2865 
8.2395015 
8.2407132 
'8.241  9215 

Cotg 


14455 
14406 

14359 
14312 
14265 
14218 
14171 
14126 
14079 
14035 
13989 
13944 
13899 

i3«56 
i3<Jn 

137^7 
13724 
13681 

13638 
13595 
13553 
13510 
13469 
13427 
13386 

13344 
13304 
13263 
13223 
13183 
13142 

13104 
13063 
13025 
12986 
12947 
12908 
12870 
12833 
12794 
12757 
12720 

12682 
12646 
12609 
12572 
12536 
125C0 
12464 
12429 
12393 
12358 
12323 
12288 
12253 
12219 
12185 
12150 
12117 
12083 


1.835  8278 
1.8343872 
1.8329513 
1.831  5201 
1.8300936 


1.828  6718 


1.827  2547 
1.825  8421 
1.8244342 
1.823  0307 
1.8216318 


1.8202374 


1.818847s 
1.8174619 
1.816  0808 
1.8147041 
1-8133317 


[I  9636 
1.8105998 
1.809  2403 
1.807  8850 
1.806  5340 
1.805  1871 


1.803  8444 
1.802  5058 
1. 801  1714 
1.799  8410 
1.798  5147 
1.797  1924 


1.795  8741 


1-794  5599 
1-793  2495 
1.791  9432 
1.790  6407 
1.789  3421 


1.788  0474 


1.7867566 
1.785  4696 
1.784  1863 
1.782  9069 
1.781  6312 


1.7803592 


1.7790910 
1.777  8264 
1.7765655 
1-775  3083 
1-7740547 


[.77a  8047 


1.771  5583 
1.770  3154 
1.7690761 
1.767  8403 
1.7666080 


1.765  3792 


1.7641539 
1.7629320 
1.7617135 
1.7604985 
1.759  2868 
1.7580785 

Tang 


Cos 


9.9999541 


9.999  9538 
9  999  9534 
9.999  9531 
9.999  9528 
9-999  9525 


9.999  9522 


9.9999519 
9.9999516 

9-9999513 
9.999  9509 

9-999  9506 


9-999  9503 


9.999  9500 

9-999  9497 
9.999  9494 
9.999  9490 
9.999  9487 


9.999  9484 
9.999  9481 
9-999  9477 
9-999  9474 
9.9999471 

9-999  9467 


9-999  9464 
9-999  9461 
9.999  9458 

9-999  9454 
9.9999451 
9.999  9448 


9.999  9444 


9.999  9441 
9.999  9437 
9  999  9434 
9.9999431 
9-999  9427 


9-999  9424 


9.999  9420 
9.999  9417 
9.9999413 
9.999  9410 
9.999  9406 


9-999  9403 


9-999  9400 
9.999  9396 

9-999  9392 
9-999  9389 
9-999  9385 


9999  9382 


9.999  9378 
9-999  9375 
9.9999371 
9.999  9368 
9.999  9364 


9.999  9360 


9-999  9357 
9-999  9353 
9.999  9349 
9.999  9346 
9-999  9341 


9-999  9338 

Sin 


89° 


299 


V 


10 


o 

8.241  8553 

lO 

8.243  0599 

ao 

8.244  26 1 1 

^o 

8.245  4591 

40 

8.246  6537 

50 

8.2478451 

0 

8.2490332 

10 

8.2502180 

20 

8.2513996 

30 

8.2525781 

40 

8-^53  7533 

50 

8.254  9254 

0 

8.256  0943 

10 

8.257  i6oo 

20 

8.258  4227 

^0 

8.259  5^" 

40 

8.260  7387 

8.261  8920 

SO 

0 

8.263  04H 

10 

8.264  1896 

20 

8.265  3339 

1° 

8.2664751 

40 

8.267  6134 

50 

8.268  7487 

0 

8.269  8810 

8.271  0104 
8.272 1368 

8.273  21604 

8.274  3810 
8.>75  4987 


8.276  6136 


8.277  7256 

8.278  8348 
8.2799411 

8.281  0447 

8.282  1454 


3.283  2434 


8.2843386 
8.2854310 

8.286  5207 

8.287  6076 

8.288  6919 


8-289  7734 

8.290  8523 

8.291  9285 

8.293  0020 

8.294  0729 

8.295  141 1 


.296  2067 


8.297  2697 

8.298  3301 

8.299  3879 
8.3004432 

8.301  4959 

8.302  5460 

8^orS9'37 
8.304  6388 
8.30s  6813 

8.306  7214 

8.307  7590 

8.308  7941 

Cos 


2046 
2012 
1980 
1946 
1914 


1816 
1785 
175a 
1721 
1689 
1657 
1627 

1595 
1565 

1533 
1504 

1472 

1443 
1412 

1383 
1353 
1323 
1294 
1264 
1236 
1206 
1177 
"49 


1092 
1063 
1036 
1007 
0980 
0952 
0924 
0897 
0869 
0843 
0815 
0789 
0762 

0735 
0709 
0682 
0656 
0630 
0604 
0578 

0553 
0527 
0501 
0477 
0451 
0425 
0401 
0376 
0351 


Tang 
8.241  9215 


8.243  1264 

8.244  3280 

8.245  5263 

8.246  7213 

8.247  9131 


8.249  ^015 

8.250  2868 

8.251  4688 

8.252  6476 

8.253  8232 

8.254  9956 


8.256  1649 

8.257  3310 
8.2584941 
8.259  6540 
8.2608108 
8.261  9646 


8.263  1 153 

8.264  2630 

8.265  4076 

8.266  5492 

8.267  6879 

8.268  8236 


8.269  95^3 

8.271  0860 

8.272  2129 

8.273  3368 
8.2744578 
8.275  5760 


8.276  6912 

8.277  8036 
8.2789132 

8.280  0200 

8.281  1239 

8.282  225 


8.283  3234 

8.284  4190 

8.285  5118 

8.286  6019 

8.287  6893 

8.288  7740 


8.289  8559 
8.2909352 
8.2920118 

8.293  0857 

8.294  1570 

8.295  2256 


8.296  2917 

8-297  3551' 
8.2984159 

8.299  4742 

8.300  5298 

8.301  5830 


S-302  6335 


8.303  6816 
8.3047271 

8.305  7701 

8.306  8106 

8.307  8486 

8.308  8842 


Cotg 


d.c. 


2049 
2016 

1983 
1950 
1918 
1884 

1853 
1820 
1788 
1756 
1724 
1693 
i66i 
1631 

1599 
1568 
1538 

1507 

1477 
1446 
1416 
1387 
1357 
1327 

1297 
1269 
1239 
1210 
1182 
1152 

1 124 

1096 
1068 
1039 
1012 
0983 
0956 
0928 
0901 
0874 
0847 
0819 

0793 
0766 

0739 
0713 
0686 
o66i 
0634 
0608 
058^ 
0556 
0532 
0505 
0481 

0455 
0430 
0405 
0380 
0356 


Cotg 

758  0785 


756  8736 
755  6720 
754  4737 
753  2787 
752  0869 


750  8985 


749  7132 
7485312 
747  3524 
746  1768 
7450044 


743  8351 


742  6690 
741  5059 
740  3460 
739 1892 
7380354 


736  8847 


735  7370 
734  5924 
733  4508 
7323121 
731  1764 


730  0437 


728  9140 
,7277871 
.726  6632 
725  5422 
724  4240 


723  3088 


722  1964 
721  0868 
7199800 
7188761 
717  7749 


716  6766 


715  5810 
7144882 
7133981 
7123107 
711  2260 


710  1441 


709  0648 
707  9882 
706  9143 
705  8430 

704  7744 


703  7083 


702  6449 
701  5841 
7005258 
699  4702 
6984170 


697  3665 


6963184 
695  2729 
694  2299 
693  1894 
6921514 
691  1158 

Tang 


Cos 
9-999  9338 


9-999  9335 
9.9999331 
9.999  9327 
9.999  9324 
9-999  9320 


9.9999316 


9-9999313 
9.999  9309 
9.999  9305 
9.999  9301 
9.999  9297 


9-999  9294 


9-999  9290 
9.999  9286 
9.999  9282 
9.999  9278 
9-999  9275 


9.9999271 


9-999  9267 
9.999  9263 

9-999  9259 
9-999  9255 
9.9999251 


9-999  9247 


9-999  9243 
9-999  9239 
9-999  9236 
9.999  9232 
9.999  9228 


9.999  9224 


9.999  9220 
9.999  9216 
9.999  9212 
9.999  9208 
9.999  9204 


9.999  9200 


9.999  9196 
9.999  9191 
9.999  9187 
9.9999183 
9.9999179 


9.9999175 


9.9999171 
9-999  9167 
9.9999163 
9.9999159 
9.9999154 


9.9999150 


9.9999146 
9.9999142 
9.9999138 
9.9999134 
9.9999129 


Sin 


88° 


r 


297 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


o 

8,308  7941 

lO 

8.309  8268 

20 

8.3108570 

30 

8.3118848 

40 

8.3129101 

50 

8-3139331 

0 

8.3149536 

10 

8.315  9717 

ao 

8.3169875 

^0 

8.3180008 

40 

8.319  0119 

50 

8.3200205 

0 

8.321  0269 

10 

8.3220309 

20 

8.323  0326 

^0 

8.3240319 

40 

8.325  0290 

5c 

8.3260238 

c 

8.3270163 

Sin 


8.3280066 
8.328  9946 
8.3299804 
8.3309639 
8.3319452 


.3329243 


8.333  9012 
8.3348759 
8.335  8484 
8.3368187 

8.337  7869 


8.338  7529 


8.3397168 
8.3406785 
8.3416382 
8.3425957 
8.3435510 

8-344  5°43 

8.345  4555 

8.346  4047 

8-347  3517 

8.348  2967 

8.349  »396 


.350  1805 


8.361  3150 


8.362  2301 

8.363  1433 
8.3640545 
8.3649639 
8-365  87x3 
8.3667769 

Cos 


10327 


10253 
10230 
10205 
iciSi 
10158 
10133 

lOIll 

10086 
10064 
10040 
10017 

9993 
9971 

9948 
9925 

9903 
9880 
9S58 
9835 
9S13 
9791 

9769 

9747 
9725 
9703 
9682 
9660 

9639 
9617 
9597 
9575 
9553 
9533 
9512 
9492 
9470 
9450 
9429 
9409 

9389 
9368 
9348 
9328 
9308 
9289 
9268 
9248 
9229 
9210 
9189 
9171 
9151 
9132 

9112 

9094 
9074 
9056 


Tang 
8.308  8842 


3099173 
3109479 
311  9761 
3130019 
3140252 
3150462 


3160648 
3170810 
3180948 

319  1062 

320  "54 


321  1221 


322  1266 

323  1287 
3241285 
325  1260 
3261213 


3^7^43 


328  1050 

329  0934 
3300796 
3310636 
3320454 


333  0249 


3340023 

334  9774 

335  9504 
3369212 
337  8898 


3388563 


339  8206 

340  7828 

341  7429 

342  7009 
3436567 


3446105 

345  5621 
3465117 

347  459* 

348  40^7 

349  3481 


3502895 


3512288 

352  1661 

353  1014 
3540347 
3549660 


355  8953 


356  8226 

357  7479 
3586713 
359  59*7 
3605121 


3614297 


3623453 

363  2589 

364  1707 

365  0805 
365  9885 


366  8945 


Cot2 


d.  c. 


10331 
10306 
10282 
10258 
10234 
10209 
10186 
10162 
1..138 
10114 
10092 
10067 
10045 
10021 
9998 
9975 
9953 
9930 
9907 

9884 
9862 
9840 
9818 
9795 
9774 
9751 
9730 
9708 
9686 
9665 

9643 
9622 
9601 
9580 
9558 
9538 
9516 
9496 
9475 
9455 
9434 
9414 

9393 
9373 
9353 
9333 
9313 
9*93 
9*73 
9*53 
9*34 
9214 
9194 
9176 
9156 
9136 
9118 
9098 
9080 
9060 


Cotg 

1.691  1158 
1.6900827 
1.6890521 
1.6880239 
1.6869981 
1.685  9747 


-6849538 


1.6839352 
1.6829190 
1.681  9052 
1.6808938 
1.679  8846 
T678  8779 


1.677  8734 
1.6768713 
1.675  S715 
1.674  8740 
1.673  8787 


1.6728857 


1.671  8950 
1.6709066 
1.6699204 
1.668  9364 
1.667  9546 


1.6669751 


1.665  9977 
1.665  0**6 
1.6640496 
1.6630788 
1.662  1102 


1.661  1437 


i.66o  1794 
1.6592172 
1.6582571 
1.657  2991 
1-6563433 


1-655  3895 


1-6544379 
1.653  4883 
1.6525408 

1-651  5953 
1.6506519 


1.6497105 


1.648  7712 
1.647  8339 
1.646  8986 
1.645  9653 
1.64s  0340 


-644  1047 


1.643  1774 
1.6422521 
1.641  3287 
1.6404073 
1.639  4879 


1.6385703 


1.6376547 
1.6367411 
1.635  8293 
1.6349195 
1-6340115 


1.6331055 
Tang 


Cos 


9-999  9100 


9-999  9095 
9.9999091 
9-999  9087 
9.999  9082 
9-999  9078 


9-999  9074 


9.999  9069 
9.999  9065 
9.999  9061 

9-999  9056 
9.999  9052 

9.999  9047 


9-999  9043 
9.999  9039 

9-999  9034 
9.999  9030 

9-999  90*5 


9.999  9021 


9.999  9016 
9.999  9012 

9-999  9007 
9.999  9003 
9.999  8998 


9-999  8994 


9-999  »9»9 
9-999  8985 
9.999  8980 
9.999  8976 
9.999  8971 


9.999  8966 


9.999  8962 
9.999  8957 
9-999  8953 
9-999  8948 
9.999  8943 


9-999  8939 


9-999  8934 
9-999  89*9 
9-999  89*5 
9.999  8920 

9-999  8915 


9-999 


9.999  8906 
9.999  8901 
9.999  8896 
9.999  8892 
9.999  8887 


9.999  8882 


9.999  8877 
9.999  8872 
9.999  8868 
9.999  8863 
9-999  8858 


9-999  8853 


9.999  8848 
9-999  8843 
9-999  8839 
9-999  8834 
9.999  8829 

9:999  8624 
Sin 


50 


49 


48 


47 


46 


44 


43 


42 


41 


40 


88* 


298 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


8.367  68o6 
8.3685824 
8.3694823 
8.3703804 
8.371  2766 


8.3721710 


8.373  0635 

8-373  954^ 

5.374  8430 

8-375  7301 
8.3766153 


8.378  3804 

8.379  2603 
8.3S01384 
8.381  0147 


8.3827620 


8.383  6330 

8.384  5023 

8.385  3699 
8.3862357 
8.387  0998 


8.38796: 


8.38S  8229 
8.3896818 
8-3905391 
8-391  3947 
8.392  2486 


8.393  ioc8 


8-393  9513 
8.3948002 
8-395  6475 
8.3964930 
8-397  3370 


8.398  1793 


8.399  0199 

8.399  8590 

8.400  6964 

8.401  5322 

8.402  3664 


8.403  1990 


8.404  0300 

8.404  8594 

8.405  6873 
8.4065135 
8.407  3382 


8.4.08  1614 


8.408  9829 

8.409  8029 

8.410  6214 
8.4114383 
8.4122537 


9037 
9018 
8999 
8981 
8962 
8944 
8925 
8907 
8888 
8871 
8852 
8835 
16 

8799 
8781 
8763 
8745 
8728 

8710 
8693 
8676 
8658 
8641 
8624 
8607 

8589 
8573 
8556 

8539 
8522 

8505 
8489 
8473 
8455 
8440 
8423 
8406 

8391 

8374 
8358 
8342 
8326 


8.4130676 
8.413  8800 
8414  6908 

8.415  5001 

8.416  3079 

8.417  1 142 


8.417  9190 


Con 


8294 
8279 
8262 
8247 
823^ 
8215 
8200 
8185 
8169 
8154 
8139 
8124 
8108 
S093 
8078 
8063 
8048 


3^7  7987  I  0023 

368  7010  I  ^"23 

369  6014 

3704999 
3713967 


372  2915 


373  1845 
3740757 
3749651 
375  8527 
3767384 


3776223 


378  5045 

379  3849 

380  2634 

381  1403 
3820153 


3828886 


004 
8985 
8968 


Cos 


383  7601 

384  6299 

385  4980 

386  3643 

387  2290 


3880918 
388  9530 
3898125 
390  6703 
391 5264 
3923808 


393  2336 


394  0846 
394  9340 
3957818 

396  6279 

397  4724 


398315^ 


399  1564 
399  9959 
4008339 
401  6702 
8.402  5050 


403  338] 


404  1696 

404  9996 

405  8280 

406  6548 
.407  4800 


4083037 


8.409  1258 
"  409  9463 
107653 
II  5828 
123988 


8.4 


32132 


40261 

4148374 
8415  6473 
84164556 
8.417  2625 


8.4180679 
Cotg 


8857 
8839 
8822 
8804 
8785 
8769 
8750 
8733 
8715 
8698 
8681 
8663 
8647 
8628 
8612 

8595 
8578 
8561 
8544 
8528 

8510 
8494 
8478 
8461 
8445 
8428 
84x2 

^395 
8380 
8363 
8348 
8331 
8315 
8300 
8284 
8268 
8252 
8237 
8221 
8205 
8190 
8175 
8160 
8144 
8129 

8113 
8099 
8083 
8069 
8054 


1.632  2013 
1 .63 1  2990 
1.6303986 
1.629  5001 
1.628  6033 


1.6277085 


1.6268155 
1.625  9243 
1.625  0349 
1.624  1473 
1.623  2616 


1.6223777 


1 .621  4955 
1.6206151 
1.619  7366 
1.6188597 
1.6179847 


[.61 


ti4 


1.616  2399 
1.615  3701 
1.6145020 
1.613  6357 
1.6127710 


9-999  8824 


9.9998819 
9-999  8814 
9-999" 
9.999  8804 
9-999  8799 


9-999  8794 


9-999  8 
9.999  8784 
9-999  8779 
9.999  8774 
9.999  8769 


9.999  8764 


9.999  8759 
9.999  8754 
9.999  8749 
9.999  8744 
9-999  8739 


9-999  8734 


1.611  9082 


1.611  0470 
1.610  1875 
1.609  3297 
1.608  4736 
1.607  6192 


.606  7664 


1.605  9154 
1.605  0660 
1.6042182 
1.603  37*1 
1.602  5276 


■601  6848 


1.6008436 
1.6000041 
1.599  ^^61 
1.5983298 
1-5974950 


9-999  8729 
9.999  8724 

9-999  8719 
9-999  8714 
9.999  8709 


9.999  8703 


9.999  8fa9» 
9-999  8693 
9.999  86S8 
9.999  8683 
9.999  8678 


9.999  8672 


9.999  8667 
9.999  8662 
9-999  8657 
9.9998651 
9.999  8646 


9.999  8641 


1.596  6619 


1.595  8304 
1.595  0004 
1.594  1720 
1-593  3452 
1.5925200 


-591  6963 


1.5908742 
1.5900537 
1.5892347 
1.5884172 
1.5876012 


1.5867868 


1-585  9739 
1.585  1626 

1-5843527 
1-583  5444 
1-5827375 


.5819321 


Tang 


9.999  8636 
9.999  8630 
9.999  8625 
9.999  8620 
9.999  8614 


9.999  8609 


9.999  8604 
9.999  8598 
9-999  8593 
9.999  8588 
9-999  8582 


9-999  8577 


9-999  8572 
9-999  8566 
9-999  8561 
9-999  8555 
9-999  8550 


9.999  8544 


9.999  8539 

9-999  8533 
9.999  8528 

9-999  8523 
9-9998517 


9.9998512 
Sin 


40 


39 


38 


37 


36 


35 


34 


33 


32 


31 


30 


88' 


X99 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


Sin     /    d. 


8.4x79190 

8.418  7223 

8.419  5242 

8.420  3245 
8.421 1234 
8.421 9208 


5.4227168 


8.423  5 1 13 

8.424  3043 

8.425  0959 

8.425  8861 

8.426  6748 


8.4274621 

8.428  2480 

8.429  0324 
8.4298154 
8.4305971 
8431 3773 


;.432i56i 


84329335 
8433  7095 
8.434  4841 
8435  1574 
8.436  0293 


436  7999 


8.437  5690 
8.4383368 
8.439  1032 
8.439  8683 
8.4406321 


8.441  3944 


8.442  1555 
S.4429152 

8.443  6736 
8-444  4307 
8445 1865 

8-4419409 

8.446  6940 

8.447  4459 

8.448  1964 

8.448  9456 

8.449  6936 


.4504402 


8.451  1856 
8.4519297 
8.45i  6725 
8.453  4141 
8454  1543 


8.454  8934 

8-45563" 

8.4563677 
8.457  1029 
8.457  8369 
8.4585697 


84593013 
8.4600316 

8.460  7607 

8.461  4886 

8.462  2152 
8.462  9406 


.463  6649 


8033 
8019 
8003 
7989 
7974 
796c 

7945 
7930 
7916 
7902 
7887 
7873 
7859 
7844 
7830 
7817 
7802 
7788 
7774 
7760 

7747 
7732 
7719 
7706 
7691 
7678 
7664 
7651 
7638 
7623 

7611 

7597 
7584 
7571 
7558 
7544 
7531 
7519 
7505 
7491 
7480 
7466 

7454 

7441 
7428 
7416 
7402 
7391 
7377 
7366 
7352 
7340 
73-8 
7316 
7303 
7291 
7279 
7266 
7254 
7243 


Tang 

8.418  0679 

8.418  8717 

8.419  6741 
8.4204750 
8.421  2745 
8.4220725 


8.422  8690 

8.423  6640 
8.4244576 

8.425  2498 

8.426  0405 
8.4268298 
8.4276176 

8.428  4041 

8.429  1891 
8.429  9727 
8-430  7549 
8.431  5356 


8-4323150 

8433  0930 
8.433  8696 

8434  6448 
8.4354187 
8.436  1911 


8.4369622 

8437  7320 

8438  5003 

8.439  2673 
8.4400330 

8.440  7973 


441  5603 


8.442  3219 

8.443  0822 

8.443  8412 

8.444  5989 
8-445  3552 
8.446  1 1 03 


8.446  8640 
8447  6164 

8.448  3675 

8.449  1 1 73 

8.449  8659 

8.450  6131 


.451  3591 
;.452 1038 
i.452  8472 

-453  5893 
;.454  3302 


8455  0699 


i.455  8082 

i-4565453 
;.457  2812 
1-4580158 
'-458  7492 
14594814 


i.4602123 

1.460  9420 

1.461  6705 

1.462  3978 

1.463  1238 


8.463  8486 
Cotg 


d.  c. 

8038 
8024 
8009 

7995 
7980 
7965 
7950 

7936 
7922 
7907 

7893 
7878 

7865 

7836 
7822 
7807 
7794 
7780 
7766 
7752 
7739 
7724 
7711 

7698 
7683 
7670 
7657 
7643 
7630 

7616 

7603 
7590 
7577 
7563 

7551 
7537 

7524 
7511 
7498 
7486 

7472 
7460 

7447 
7434 

7421 

7409 
7397 
7383 

7371 
7359 
7346 

7334 
7322 

7309 
7297 
7285 

7273 
7260 
7H8 


Cotg 

581  9321 
581  1283 
5803259 
579  5250 
5787255 
5779275 


5771310 


5763360 

575  5424 
5747502 

573  9595 

573  1702 


5723824 


5715959 
5708109 
5700273 
5692451 
5684644 
567685Q 


566  9070 
566  1304 

5653552 
5645813 
563  8089 


5630378 


562  2680 
561  4997 
560  7327 
559  9670 
5592027 


5584397 


5576781 
5569178 
5561588 
5554011 
554  6448 


553  8897 
553 1360 
5523836 
5516325 
^50  8827 
5501341 


549  3869 


548  6409 
547  8962 
547  1528 
5464107 
545  6698 


5449301 


5441918 

543  4547 
5427188 
541  9842 
541  2508 


5405186 


5397877 
5390580 

5383295 
537  6022 
536  8762 


5361514 
Tang 


Cos       ;   d. 


9-9998512 
9.999  8506 
9.999  8500 
9.999  8495 
9.999  8,}.89 
9.999  8484 


9.999  8478 


9.999  8473 
9.999  8467 
9.999  8461 
9.999  8456 
9-999  8450 


9-999  8445 


9-99^  8439 
9-999  8433 
9.999  8428 
9.999  8422 
9.9998416 


9999  84H 


9.999  8405 
9.999  8399 
9.999  8393 
9.9998388 
9.999  8382 


9.999  8376 


9.999  8370 
9.999  8365 
9-999  8359 
9-999  8353 
9-999  8347 


9.999  8342 


9.999  8336 
9.999  8330 
9.999  8324 
9.9998318 
9.9998312 


9.999  8306 
9-999  8301 
9-999  8295 
9.999  8289 
9.999  8283 
9.9998277 


9-999  8271 


9-999  8265 
9-999  8259 
9-999  8253 
9-999  8247 
9.999  8241 


9-999  8235 


9.999  8229 
9.999  8223 
9-999  8217 
9.999  821 1 
9.999  8205 


9-999  8199 


9-9998193 
9.9998187 
9.999  8181 
9.9998175 
9.999  8168 
9.999  8162 

Sin 


88*» 


300 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 
.463  6649 


8.464  3879 
8.465 1097 

8.465  8303 

8.466  5497 

8.467  2680 


8.467  9850 

8.468  7009 
8.4694156 
8.470 1291 
8.470  8414 
8.471 5526 


8.47 


1626 


8.472  9714- 

8.473  6791 

8.474  3856 

8.475  0910 

8475  7953 


8.476  4984 

8.477  =003 
8.4779012 

8.478  6009 

8.479  2994 
8.479  9969 
8.4806932 


8.481  3884 
8.4820825 
8.4827755 

8.483  4674 

8.484  1582 


8.484  S479 


8.485  5365 

8.486  2240 
8.4869104 

8.487  5957 

8.488  2800 


8.488  9632 


8.489  6453 

8.490  3263 

8.491  0063 

8. 49 1  6852 

8.492  3630 


5-493  0398 


"8.493  7155 

8.494  390^ 

8.495  0^38 

8.495  7364 

8.496  4079 


8.497  0784 


8-497  7479 

8.498  4163 

8.499  0838 
8.499  7501 
8.5004155 


8.501  0798 


8.501  7432 
8.5024055 
8.503  0668 
8.503  7271 
8.5043864 


8.505  0447 


Cos 


7230 
7218 
7206 
7194 
7183 
7170 

7159 
7147 

7135 
7123 
7112 
7100 
7088 
7077 
7065 
7054 
7043 
7031 
7019 
7009 
6997 
69S5 
6975 
6963 
6952 
6941 
6930 
6919 
6908 


6875 
6864 

^^53 
6843 
6832 
6821 
6810 
6800 
6789 
6778 
6768 

6757 
6747 
6736 
6726 
6715 
6705 
6695 
6684 
6675 
6663 
6654 
6643 
6634 
6623 
6613 
6603 
^593 
6583 


Tang 

!.463  8486 

^4645723 
!.465  2947 
1.4660159 
i.466  7360 
'-467  4548 


8.468  1725 


1.468  8S90 

1.469  6043 

1.4.703184 
1.471  0313 

1.4717431 


8.4724538 


1.473  1632 

'-473  8715 

1.474  5787 

1.475  2847 
1.475  9896 


8.476  6933 


'-477  3959 
1.478  0974 

1.478  7977 

1.479  4969 

1.480  1950 


8.480  8920 


.481  5878 
.482  2826 
.482  9762 
.483  6687 
.484  3602 


8.485  0505 


8-485  7397 

8.486  4279 
84871149 

8.487  8009 

8.488  4858 


[696 


8.493  9266 

8.494  6019 

8.495  2762 

8-495  9494 

8.496  6216 


8.497  2928 

8-497  9629 

8.498  6320 

8.499  3001 

8.499  9671 

8.500  6332 


8.501  29 


8.501  9622 

8.502  6252 

8.503  2871 
8.5039481 
8.5046081 


8.505  2671 
Cot- 


d.  c. 

7237 
7224 
7212 
7201 
7188 
7177 
7165 

7153 
7141 
7129 
7118 
7107 
7094 
7083 
7072 
7060 
7049 
7037 
7026 
7015 
7003 
6992 
6981 
6970 
6958 
6948 
6936 
6925 
6915 
6903 

6892 

6882 
6870 
6860 
6849 
6838 

6828 
6817 
6806 
6795 
6785 
6775 
6764 

6753 
6743 
6732 
6722 
6712 
6701 
6691 
6681 
6670 
6661 
6650 
6640 
6630 
6619 
6610 
6600 
6590 


.519  1080 


.5184122 

,5177174 
,5170238 

■5163313 
.5156398 


Cotg 
5361514 


535  4277 
5347053 
533  9841 
533  2640 
5325452 


531  8275 


5311110 

5303957 
5296816 
528  9687 
528  2569 


527  5462 


526  8368 
526  1285 
5254213 

5247153 
5240104 


523  3067 


5226041 
521  9026 
521  2023 
5205031 
519  8050 


5149495 


5142603 
5135721 
5128851 
5121991 
511  5142 


5108304 


510  1476 
5094659 
508  7853 
508  1058 

5074273 


506  7498 


506  0734 
505  3981 
504  7238 
504  0506 
503  3784 


502  707 


5020371 
501 3680 
500  6999 
5000329 
499  3668 
498  7018 


4980378 
497  3748 
4967129 
4960519 
495  3919 


494  7329 


Tanf 


Cos 

9.999  8162 


9.9998156 
9.999  8150 
9.999  8144 
9.9998138 
9.9998132 


9.9998125 


9.9998119 
9.9998113 
9.999  8107 
9.999  8101 
9.999  8094 


9.999  8088 


9.999  8082 
9.999  8076 
9.999  8069 
9.999  8063 
9.999  8057 


9.999  805c 


9.999  8044 
9.999  8038 
9.9998031 
9.999  8025 
9.999  8019 


9.999  801; 


9.999  8006 
9.999  8000 

9-999  7993 
9.999  7987 
9-999  7980 


9-999  7974 


9.999  7968 
9.999  7961 

9-999  7955 
9.999  7948 
9.999  7942 


9-999  7935 


9-999  7929 
9.999  792a 
9.9997915 

9-999  7909 
9.999  7903 


9.999  7896 


9.999  7889 
9-999  7883 
9.9997876 
9.999  7870 
9-999  7863 


99997856 

9-999  7850 
9.999  7843 
9.9997837 
9.999  7830 
9.999  7823 


9.9997817 


9.999  7810 
9.999  7803 
9.999  7797 
9.999  7750 
9.999  7783 


9.999  7776 
Sin 


88* 


50 


51 


53 


54 


56 


Sin 

;.505  0447 


8.505  7010 

8.506  3583 

8.5070136 
;.507  6679 

;.5oS32i3 


8.5089736 


8.509  6250^ 
8.5102754 
8.5109248 

8.5"  5733 
8.5122208 


128673 


8.51351^9 
8.514  1575 
8.514  Sou 
8.5154438 
8.5160856 


8.5167264 


8.5173662 
8.5180051 

8.518  6431 

8.519  2801 
8.519  9162 


8-5^0  55H 
8.521  1856 
8.521  8189 
8.5224513 
8.523  0828 
8-5237133 


Tang 

8.505  2671 

8.505  9250 

8.506  5820 

8.507  2380 

8.507  8930 

8.508  5470 


'•5243430 


8.5249717 

8.525  5995 

8.526  2264 
8.5268524 

8.5274775 


58 


59 


60 


8.528 1017 

"8:^8"^o 

8.529  3474 
8.529  96S9 
8.5305895 
8.5312093 
8.531  8281 


8.5324461 
8.5330632 

8.533  6794 

8.534  2948 
8.5349092 


8.535  5228 


d.c. 


8.5361356 
8.536  7474 
8.5373585 
8.5379686 

8.5385779 


8.5391863 


8.5397939 
8.5404007 
8.541  0066 

8.541  6ii6 

8.542  2158 


Cotg 

.494  7329 


1.494  07  so 
1.4934180 
1.492  7620 
1.492  1070 
1.4914530 


.4907999 


1.490  I47q 
1.4894968 
1.488  8467 
1.488  1975 
.487  5494 


:  .4869022 


5.520  7902 


8.5214251 
8.5220591 

8.522  6922 

8.523  3244 
8.5239557 


;.524  5860 


5.525  2154 

5.525  8439 
3.5264716 
5.527  0983 
8.527  7241 


-.4862559 
1.485  6106 
1.4849663 
1.4843229 
1.483  6805 


Cos 
9.9997776 


9.999  7770 

9.999  7763 
9.999  7756 
9.999  7749 
9-999  7743 
9.999  7736 


9.999  7729 
9.9997722 

9-9997715 
9.999  7708 
9.999  7702 


9.999  7695 


-483  0390 
1.482  3984 
1.481  7588 
1.481  1202 
1.4804825 
1.479  8457 


1.479  2098 


'•528  3490 

'.5289730 
1.529  5961 
!.530  2i83 
!.53o8397 
i.531  4601 


5.5320797 


5.532  6984 
S.5333162 
5.5339331 
5-534  5492 
5-535  1644 


1.478  5749 
1.477  9409 
1.477  3078 
1.4766756 
.476  0443 


1.475  4140 


1.4747846 
1.474  1561 
1.473  5284 
1.472  9017 
1.472  2759 


9.999  7688 
9.999  7681 
9-999  7674 
9-999  7667 
9.999  7660 


9-999  7653 
9.999  7646 
9.999  7640 
9-999  7633 
9.999  7626 

9-999  7619 


9.999  7612 


9-999  7605 
9.999  7598 

9.9997591 
9.999  7584 

9-999  7577 


9.9997570 


;.47i65io 


8.5357787 


!.542  8i9a 
Cos 


5.5363922 

1.537  0048 
!.537  6i65 
5.5382274 

5.538  8374 


'•5394466 


5.5400549 

5.540  6624 

5.541  2690 

5.541  874S 

5.542  4797 


5.543  0838 
Cotg 


1.471  0270 
1.470  4039 
1.469  7817 
1.469  1603 
1.4685399 


1.4679203 
1.467  3016 
1.466  6838 
1.466  0669 
1.465  4508 
1.4648356 


.4642213 


9-999  7563 
9-999  7555 
9-999  7548 
9-999  7541 
9-999  7534 


9.9997527 


9-999  7520 
9-9997513 
9-999  7506 
9-999  7499 
9-999  749 


9-999  7484 


9-999  7477 
9.999  7470 

9.999  7463 
9.999  7456 
9.999  7448 


9.999  7441 


1.463  6078 
1.4629952 
1.4623835 
1.461  7726 
1.461  1626 


:-46o5534 


1.459  945  J 
1.459  3376 
1.4587310 
1.458  1252 
1-457  5203 


1.4569162 
Tang 


9.999  7434 
9.999  7427 
9.999  7419 
9.9997412 
9.999  7405 


9.9997398 


9.999  739 
9.999  7383 
9.999  7376 
9.999  7368 
9.999  7361 


9999  "^354 

Sin 


10 


3oa 


10 


Sin 

8-541  Sioi 


''•5434217 
8.5440234 
8.5446242 

•545  2243 
■545  8234 


.546421 


8.547  0194 

8.547  6161 
8.5482120 

8.548  8071 
8.5494013 


8.549  9948 


8.5505874 
8.551  1793 
8.5517703 
8.5523605 
8.5529499 


8-553  5386 

8.554  1264 
8.5547134 

8.555  2997 
8.5558851 
8.5564698 


8.5570536 
8.5576367 
8.i;58  2190 
8.5588005 

8-5593813 
8.5599612 


8.560  5404 


8.561  1188 

8.561  6965 
8.5622734 

8.562  8495 

8.563  4248 


8.563  9994 
8.5645732 
8.565  1463 

8.565  7186 

8.566  2902 
8.5668610 


'■5674310 


8.5680004 
8.56S  5689 
8.5691367 
8.569  7038 
8.5702701 


8-5708357 
8.571  4006 

8.571  9647 

8.572  5281 

8.573  0908 
1573^517 
8-5742139 
8-574  7744 
8-575  3341 
8.575  8932 
8.5764515 
8.5770091 


8.5775660 


Co« 


6025 
6017 
6008 
60c  I 
5991 
5984 
5976 

5967 
5959 
5951 
5942 

5935 
5926 

5919 
5910 
5902 

5887 
5878 
5870 
5863 
5854 
5847 
5838 

5831 
5823 
5815 
5808 
5799 
579^ 

5784 

5777 
5769 
5761 

5753 
5746 

5738 
5731 
5723 
5716 
5708 
5700 
5694 

5685 
5678 
5671 
5663 
5656 

5649 
5641 

5634 
5627 
5619 
5612 
5605 

5597 
5591 
5583 
5576 
5569 


Tang 
•543  0S38 


8.5436871 
8.544  2895 

8.544  8911 

8.545  4918 
8.5460918 


8.546  6909 

8.547  2892 
8.547  8866 
8.5484833 
8.5490791 
8.549  6741 


8.5502683 


8.5508617 

8.5514543 
8.5520461 
8.5526371 
8.553  2272 


^.5538166 


8.5544052 
8.5549930 
8.5555800 
8.556  1662 
8.5567516 
8.5573362 


.560  8276 


8.561  4068 
8.5619852 
8.5625628 
8.563  1397 
8.5637158 
8.5642912 


8.5648658 
8.5654396 
8.5660127 
8.5665851 
8.567  1566 


.5677275 


8.568  2976 
8.568  8669 

8-5694355 

8.5700034 
8.570  5705 


8.571 


!68 


8.571  7025 

8.572  2674 
8.5728316 
8-573  3950 
8-573  9577 
_^l5715i9I 

8.575  0810 
8.5756416 

8.576  2014 

8.576  7605 
8.5773189 

8.577  8766 

Cotg 


(I.e. 


6033 
6024 
6016 
6007 
6000 
5991 
5983 
5974 
5967 
5958 
5950 
5942 
5934 
5926 
5918 
5910 
5901 
5894 


5878 
5870 
5862 
5854 
5846 

5839 

5830 
5823 
5815 
5807 
5800 

5792 

5784 
5776 

5769 
5761 

5754 
5746 

5738 
5731 

5724 
5715 
5709 

5701 

5693 
5686 

5679 
5671 
5663 

5657 

5649 
5642 
5634 
5627 
5620 
5613 
5606 
5598 
5591 
5584 
5577 


Cotg 
4569162 


4563129 
455  7105 
455  1089 
4545082 
453  Q082 


449  7317 


449  1383 

448  5457 
447  9539 
447  3629 

,446772^ 


446  1834 


445  5948 
445  0070 
444  4200 
443  8338 
443  2484 


442  6638 


442  0799 
441  4969 
4409146 
4403331 
4397524 


439  1724 


•4385932 
4380148 
.4374372 
.436  8603 
.436  2842 


435  7088 


435  1342 
434  5604 
433  9873 
433  4149 

4328434 


432  2725 


.431  7024 
.4311331 
.430  5645 
429  9966 

-429  4295 


428  8632 


•428  2975 
-427  7326 
.427  1684 
.426  6050 
•426  0423 


■425  4803 


.4249190 
.424  3SH 
423  7986 
423  2395 
.422  681 1 


.422  1234 


Tang 


Cos 


9-999  7354 


7TT 


9-999  7346 
9-999  7339 
9.9997331 

9-999  7324 
9-9997317 


9-999  7309 
9-999  7302 
9-999  7294 
9-999  7287 
9.999  7280 
9-9997272 


9-999  7265 


9.999  7257 
9-999  7250 
9.999  7242 
9.9997235 
9.999  7227 


9.999  7220 


9.9997212 
9-999  7204 
9.9997197 
9.9997189 
9.999  7182 


9.9997174 


9-999  7167 
9-999  7159 
9.9997151 
9.9997144 
9.9997136 


9.9997128 


.9997121 
.9997113 
-999  7105 
-999  7098 
-999  7090 


9-999 


7082 


999  7075 
,999  7067 

■999  7059 
■9997051 
■999  7044 


9-999  7036 


.999  7028 
.999  7020 
.9997012 
■999  7005 
■999  6997 


9.999  69S9 


.999  6981 
■999  6973 
■999  6965 
■999  6957 
■999  6950 


■999  694: 


■999  6934 
.999  6926 
.9996918 
.999  6910 
.999  6902 
!9996894 

Sin 


87' 


2* 


10 


11 


12 


Vi 


14 


15 


16 


18 


19 


20 


Sin 


<-577  56S0 


578 1221 
5786776 
5792323 
579  7864 
5803397 


580  8923 


5814442 
5819954 

582  5460 

583  0958 
5836449 


5841933 


5847411 
5852881 
585  8345 
5863801 
586oa'-i 

5874694 


588  5560 
5890982 
5896398 
590  1807 


590  7-09 


591  2605 

591  7994 

592  3376 
5928751 
5934120 


593  9483 


594  4838 

595  0187 

595  5530 

596  0865 
5966195 


5971517 


597  6834 

598  2143 

598  7446 

599  ^743 
599  8033 


6003317 


604  0125 

604  5357 

605  0584 

605  5804 

606  1018 


606  6226 


607  1427 

607  6622 

608  1811 

608  6994 

609  2171 
609  7341 

Cos 


5561 

5555 
5547 
5541 
5533 
5526 

5519 
5512 
5506 
5498 
5491 
5484 

5478 
5470 
5464 
5456 
5450 
5443 
5436 

5430 
5422 
5416 
5409 
5402 

539^ 
5389 
5382 
5375 
5369 
5363 

5355 

5349 
5343 
5335 
5330 
5322 

5317 
5309 
53C3 
5297 
5290 
5284 
5278 
5271 
5264 
5^58 
5151 
5246 

5^39 
5232 
5227 
5220 
5214 
5208 
5201 

5195 
5189 
5183 

5177 
5170 


Tung 
577  8766 


5784335 
5789898 

579  5453 

580  lOOI 
580  6543 


581  2077 


581  7604 
5823124 


583  4144 
583  9643 


584  5j^36 


585  0621 

585  6100 
5861571 

586  7036 
5872494 


5877945 


5883389 
588  8827 
5894258 
5899682 
590  5099 


591  0509 


591 5913 
592  1310 

592  6701 

593  2085 
593  746i. 


5942832 


5948196 
595  3553 

595  8904 

596  4248 
5969586 


5974917 
598  0241 

5985559 
5990871 
5996176 
600  1475 
6006767 


601  2053 

601  7332 

602  2605 

602  7872 

603  3132 


603  8386 


6043633 

604  8875 

605  41 10 
605  9338 
6064561 


606  9777 


607  4987 

608  0190 
6085388 

609  0579 
609  5764 


,610  0943 


Cotg 


d.  c. 

5569 
5563 
5555 
5548 
5542 
5534 
5517 
5520 
55H 
5506 
5499 
5493 
5485 
5479 
5471 
5465 
5458 
5451 
5444 
5438 
5431 
5424 
5417 
5410 

5404 

5397 
5391 
5384 
5377 
5370 

5364 

5357 
5351 
5344 
5338 
5331 
5324 
5318 
5312 
5305 
5299 
5292 
5286 

5279 
5273 
5267 
5260 
5=54 
5247 
5242 

5235 
5228 
5223 
5210 
5210 

5203 
5198 
5191 
5185 
5179 


1.4187923 
1.418  2396 
1.4176876 
1.417  1362 
1.416  5856 
1.4160357 


1 .415  4864 


[.4149379 
[.4143900 
t.413  8429 
t.413  2964 
[.4127506 


.4122055 


1.411  6611 
1.4111173 

1.4105742 
1.4100318 
1.409  4901 


1.4089491 


1 .408  4087 
1.407  8690 
1.407  3299 
1.406  7915 
1.406  2538 


1.405  7 


;68 


1.405  1804 
1.4046447 
1.404  1096 
1.403  5752 
1.403  0414 


.402  5083 


1.401  9759 
1.401  4441 
1.4009129 
1.4003824 
1-3998525 
^•399  3233" 
1.398  7947 
1.398  2668 

1-397  7395 
1.397  2128 
.3966868 


Cob 

9.999  6894 
9.999  6886 
9.999  6878 
9.999  6870 
9.999  6862 
9.999  6854 


9.999  6846 
9.999  6838 
9.999  6830 
9.999  6822 
9.9996814 
9.999  6806 


9.999  6798 


9.999  6790 
9.999  6782 
9.9996773 

9-999  6765 
9.999  6757 


9-999  6749 
9.999  674j^ 
9.999  6733 

9-999  6724 
9.9996716 
9.999  6708 
q.q99  6700 


9.999  6692 
9.999  6683 
9.999  6675 
9.999  6667 
9.999  6659 


9.999  6650 


9.999  6642 
9.999  6634 
9.999  6626 
9.9996617 
9.999  6609 


9.999  6601 


1.396  1614 
17395  6367 
1.395  1125 
1.394  5890 
1.3940662 
1-393  5439 


-393  0223 


[.3925013 
[.3919810 
[.3914612 
t.3909421 
^390^4236^ 
1.3899057 

Tang 


9-999  6592 
9.999  6584 

9-999  ^576 
9.999  6567 

9-999  6559. 
9-999  6550 
9.999  6542 
9-9996534 
9-999  6525 
9.9996517 
9.999  6508 


9.999  6500 


9-999  6491 
9.999  6483 
9.999  6474 
9.999  6466 
9-999  6457 


9-999  6449 


9-999  6440 
9.9996432 
9.999  6423 
99996415 
9.999  6406 

"9^99  6398 
Sin 


50 


87- 


804 


r 


20 


21 


23 


24 


25 


26 


27 


28 


29 


30 


Sin 


8.609  7341 


8.615  8910 


8.616  4001 
8.6169087 

8.617  4166 
8.6179240 
8.6184307 


.6189369 


8.6194425 
8.619  9475 
8.6204519 
8.6209557 
8.621  4589 


8.621 9616 


8.6224637 
8.6229652 
8.6234661 
8.623  9664 
8.6244662 


8.6249653 


8.625  4639 

8.625  9620 

8.626  4594 
8.6269563 

8.627  9484 


8.6284436 
8.628  9382 
8.6294323 
8.6299258 
8.6304187 
8.6309111 


8.631 4029 
8.631 8942 
8.632  3849 

8.632  8750 

8.633  3^4^ 


8.6338537 


8.634  3422 

8.6348301 
8.6353175 

8.635  8043 

8.636  2906 
8.636  7764 

8-637  7463 
8.638  2304 
8.6387140 
_8^39_i^7i^ 
8  639  6796 

Cos 


5164 

5158 
5152 
5146 
5140 
5134 
5127 
5122 

5"5 
5 1 10 
5103 
5098 
5091 
5086 
5079 
5074 
5067 
5062 

5056 
5050 
5044 
5038 
5032 
5027 
5021 

5015 
5009 
5003 
4998 
4991 

4986 

4981 

4974 
4969 
4964 
4957 
495^ 
4946 
4941 

4935 
4929 
4924 
4918 

4913 
4907 
4901 
4896 
4891 
4885 
4879 
4874 
4868 
4863 
4858 
4852 
4847 
4841 
4836 
4831 
4825 


Tang 


8.6100943 
8.6106116 
8.6n  1283 

8.611  6443 

8.612  1598 
8.6126746 


3.613  1889 


8.613  7025 
8.6142155 
8.6147279 
8.615  2397 
8.615  7509 


8.6162616 


8-61931-7 

8.619  8192 
8.6203251 

8.620  8304 

8.621  3351 
8.621  8392 


1.622  3427 


8.622  8457 

8.623  3480 
8.623  8498 
8-624  35 1 1 
8.6248517 


d.c. 


5173 
5167 
5160 

5155 
5148 

5143 
5136 
5130 
5124 
5118 
5H2 
5107 
5100 

5094 
5088 
5083 
5076 
5070 
5065 

5059 
5053 
5047 
5041 
5035 
5030 

5023 
5018 
5013 
5006 
500 


8.6253518 


8.6258513 
8.626  3502 

8.626  8485 

8.627  3463 
8.627  8435 


8.628  3402 

8.628  8367 
8.6293318 

8.629  8268 
8.6303211 
8.6308150 

8:67i  3083 


8.031  8oio 
8.6322931 

8.632  7848 

8.633  2758 
8.633  7^^3 


.6342563 


8.634  7457 

8.635  2345 

8.635  7228 
8.6362106 

8.636  6978 


Cotg 
1-3899057 


.3893884 
.3888717 
:-388  3557 
:.387  8402 
:-387  3254 


1.386  8111 


1.386  2975 
1-385  7845 
1.385  27-1 
1.3847603 
1.384  2491 


-383  7384 


1.383  2184 
1.382  7190 

1.382  2102 
1. 381  7019 
I-381  1943 
1.380  6873 


1.3801808 
1.3796749 
1.3791696 
1.378  6649 
r.378  1608 


1-3776573 


1-377  1543 
1.376  6520 
1.376  1502 
1.375  6489 
1-375  1483 


Cos   I  d. 


9999  6398 

9-999  65S9 
9.999  63S0 
9.9996372 
9.9996363 
9-999  ^355 


9.999  6346 


9.9996337 
9.999  6329 
9.999  6320 
9.9996311 
9-999  6303 


9.999  6294 


9.999  6285 
9.999  6277 
9.999  6268 
9.999  6259 
9-999  6-50 


9-999  6-4^ 


9.999  6233 
9.999  6224 
9.9996215 
9.999  6206 
9.999  6198 


■99961 


[.3746482 


1.374  1487 
1.373  6498 

1-373  1515 
1.3726537 
1^721565 


1.3716598 


1.371  1637 
1.3706682 
1.3701732 
1.3696789 
1.369  1850 


1.368  6917 


8-637  1845 

8.637  6706 

8.638  1562 
8.6386412 

8.639  1257 
8.639  6097 
8.6400931 

Cot2 


4995 
4989 

4983 
4978 
4972 
4967 
4961 

4955 
4950 

4943 
4939 
4933 
4927 
4921 

4917 
4910 
4905 
4900 
4894 
4888 
4S83 
4878 
4872 
4867 
4861 
4856 
4850 

j8j^h'36o8743 

l8u  |I-i^.^903 

1.3599069 


1.368  1990 
1.367  7069 
1.367  2152 
1.366  7242 
1.3662337 


•365  7437 


1-365  2543 
1.3647655 

1.3642772 

1-363  7894 
1.363  3022 

^-F62  8155 


.362  3294 
-36i  843S 
.36  - 


.9996180 
.9996171 
.999  6162 
.9996153 
■999  6145 


Tang 


■^      9 


.9996136 


.9996127 
.999  6118 
.999  6109 
.999  6100 
.999  6091 


.999  6082 


^.999  6073 
9.999  6064 
9.999  6055 
9.999  6046 
9.999  6037 


9.999  602{ 


9.9996019 

9.999  6010 
9.999  6001 
9.999  5902 
9-999  5983 


999  5974 


9.999  5965 

5956 

5947 
5938 
5929 


9-999 
9-999 
9-999 
9999 


9-9V9  59''9 


9-999 
9-999 
9999 
9-999 
_?:?99 
9-999 


5910 
5001 
5^92 
5883 
5874 
'5'865 


Sin 


IC  ! 
O 

50 
40 
30 
20 
10 


30 


87* 


90b 


Sin 


!     d. 


Tang        d.  c.  i       Cotg 


Cos 


30 


81 


32 


33 


34 


35 


3G 


38 


39 


40 


8.639  6796 
8.640 1615 

8.640  6430 
8.641 1239 
8.641 6043 
8.6420841 
876425634 


8.643  0422 
8.O43  5204 
8.643  9982 

8-6444754 
8.6449520 

8.645  42S2 

8.645  9038 

8.646  3-89 
8.6468535 

8.647  3276 
8.647  801 1 


8^648^2742 
87648  7467 
8.6492187 

8.649  6902 

8.650  Ibl2 
8.6506316 


8.651  1016 

8.651  5710 
8.6520400 

8.652  5084 
8.6529763 
8.6534437 


8.6539107 


86543771 

8.654  8430 

8.655  3084 
S.6557733 
8-6562377 

8.656  7017 

1.657  1 65 1 
8.657  6280 
8.6580904 
8.6585524 
8.6590138 

8^9  4748 
8.6599353 

8.660  3952 
8.6608547 

8.661  3137 
8.661  7723 


8.662  2303 

8.662  6878' 

8.663  1449 
8.663  6015 
8.6640576 
8.6645132 
8^6649684 
8T65423T 
<S.665  8773 
8.666  3;  10 

8.666  7842 

8.667  2370 


1.667  6893 


Coa 


4819 
4815 
4809 

4804 
4798 
4793 
4788 
4782 
4778 
477i 
4766 
4762 

4756 

4751 
4746 
4741 
4735 
4731 
4725 
4720 

4715 
4710 
4704 
4700 

4694 
4690 
4684 
4679 
4674 
4670 

4664 

4659 
4654 
4649 
4644 
4640 

4634 
4629 
4624 
4620 
4614 
4610 
4605 

4599 
4595 

4590 
4586 
4580 
4575 

4571 
4566 
4561 
4556 
4552 
4547 
4541 
4537 
4532 
4528 

45^3 


8.6400931 
8.6405760 
8.641  0584 

8.641  5402 

8.642  0215 
8.6425023 
8.6429825 
8.043  4622 

8.643  9414 

8.644  4-00 

8.644  8982 

8.645  3758 
8.645^52^? 
8.646*3294 

8.646  8054 

8.647  -810 

8.647  7560 

8.648  2305_ 
8^648  7044 
8.6491779 

8.649  6508 
8.6501233 
8.6505952 
8.651  o666_ 

8-6515375 


8.652  0079 
8.6524778 
8.6529471 

8.653  4160 
8.653  8844 


8.654352 


8.6548196 
8.6552865 
8.655  75^8 
8.6562187 
8.6566841 

8.657  1490; 
8.6576133 
8.6580772 

8.658  5406 
8.059003s 
8.6594659 
8.6599279 
8.660  3893 

8.660  S502 

8.661  3107 
8.661  7707 
8.G62_2joi_ 
8.66276891 
8.663  1477 
8.663  6057 
8.6640633 
8.6645203 
8.6649770 


8-665  433 

8.665  8887 

8.666  3439 

8.666  7986 

8.667  252S 
8  667  7066 
8.668~il98 

Cotg 


4684 
4678 


1.350  8221 
r.3503492 
1.3498767 
1.3494048 
1-3489334 


1-3484625 
1.3479921 
1.3475222 
1.3470529 
1.3465840 
1.346  1156 


1.345  1804 

'•3447135 
1.34424-^2 

1-3437813 
1343  3159 

1-34-3867 
1.3419228 
1-341  4594 
1.3409965 
1-3405341 
1.340  0721 
"1.3396107 
1.339  1498 
1.3386893 
1.3382293 
1.3377699 


1-3373109 
1.3368523 
1-3363943 
1-3359367 
1-3354-97 
':335_o23£ 
'.•3345^69^ 

1-3341H3 

1.3336561 

!  1.333  20T4 

!  1.3327472 
I  1.3322934 

i  1-331  8402 


Tang 


9-999  5865 

9-999  5855 
9.9995846 

9-999  5837 
9-999  5818 
9.999_58£8 

9.999  5809 


9.999  5800 
9.9995791 
9.9995781 
9-999  5772 
9-9995763 
9-999  5755  | 
9-999  5744  ' 
9-999  5735 
9-999  5725 
9.9995716 

9-999  5707 
9-9??.5i9L 
9-999  5688 
9-999  56^9 
9.999  5669 
9.999  5660 
9;.9_99_5_6jo 
9-999  5641 
9.9995631 
9.999  5622 
9.9995613 
9.999  5603 
9-999  5594 


34=16478   9-9995584 


9-999  5575 
9-999  5565 
9-9995556 
9-9995546 
9.9995536 


50 

40  ! 
30  I 


30 


'^1 


«  !   , 


ST 


20 


40 


41 


42 


43 


44 


Sin 

8.6676893 

8.668  1411 

8.668  5925 

8.669  <'434 
8.669  493^ 
8.669  9437 


8.673  5266 
S.673  9724 
8.6744177 
8.6748626 
8.675  3070 
8.675  75"° 

8.6766375 

8.6770801 

S.677  5"3 
8.677  9640 


8.6784052 
8T78r846o 
8.679  -864 

8.679  7263 
8.6801657 

8.680  6047 


451S 

4514 
4509 
4504 
4499 
4495 
4490 
4486 

44S1 
4476 

447= 
4467 

4462 
4458 
4453 
449 
4444 
4440 

4435 
4430 
4426 

4422 
4417 
4412 

4408 
4404 
4399 
4394 
4390 
4386 


Tanj 


.668 


8.6686127 
8.6690650 
8.669  5:69 
8.6699683 
8.6704192 


8.670  8697 

8.671  3197 

8.671  7692 
8.6722183 

8.672  6669 

8.673  I i5_i 


8.673  5628 


8.674  ClOO 

8.6744568 

8.6749031 

8.675  3490 

8.675  7944 

8.676  2393 


8.6766839 
8.677  1279 
8.6775715 
8.6780147 
86784573 
"8.678  8996 

8.679  3414 
8.679  7828 
8.6802237 
8.6806641 
8.681  1042  i  ZZ 


45-9 
45=3 
4519 
4514 
4509 
4505 
4500 

4495 
4491 
4486 
4482 
4477 
4472 
4468 
4463 
4459 
4454 
4449 
4446 
4440 
4436 
4432 
4426 
4423 
4418 


Cotg 
1.331  8402 


4414 
4409 
4404 
4401 
4395 


'•3313873 
[.3309350 
[.3304831 
1.3300317 
[.329  5808 


[.329  1303 


1.328  6803 
1.328  2308 
1.327  7817 

r-327  333i 
1.3268849 


1^3264372 
1.325  9900 
1.325  543  = 
1.325  0969 
1.324  6510 
1.3242056 
1.323  7607 


1.323  3161 
1.322  8721 
1.3224285 
1.3219853 
1.321  542': 


II  1004 


1.3206586 
1.320  2172 
1.3197763 

1-3193359 
1-3188958 


Cos 

999  5=95 


9-999  5=85 
9-999  5=75 
9.9995265 

9-999  5=55 
9-999  5=45 


■999  5=36 


-999  5==6 
.9995216 
.999  5206 
.9995196 
.9995186 


999  5' 


.9995166 
.9995156 
.9995146 
.9995136 
.9995126 


.9995116 


.9995106 
-999  5096 
.999  5086 
-999  5076 
-999  5066 
^9^056 


•999  5046 
-999  5036 
.999  5026 
-999  5016 
.999  5006 


5<'l 
40  I 
70   I 


50 
40 
30 
20  I 
10  I 
I 
°  1 
50 
40 
30 
20 


807 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


40 


Sin 

8.693  9980 

1^694X1?  1 

8.694  8480 

8.695  2724 

8.695  6964 

8.696  1200 


8.696  9659 

8.697  3882 

8.697  8101 
8.6982316 

8.698  6527 


8.6990734 
8.6994936 
8.6999135 

8.700  3330 
8.700  7520 
8.701 1707 

8.701  sSSg' 

8.702  0067 

8.702  4242 
8.7028412 

8.703  2578 

8.703  6741 

8.704  0899 
8.704  5054 

8.704  9204 

8.705  3350 

8.705  7493 

8.706  163 1 


.706  5766 


8.706  9896 

8.707  4023 

8.707  8146 

8.708  2265 
8.7086380 


6.709  0490 
8.709  4598 

8.709  8701 

8.710  2800 
8.7106896 

8. 711  0987 


8.7115075 


8-7119159 
8.7123239 
8.7127315 
8.7131387 
8-713545^ 
8.713  9520 


8.714  35«i 
S.7147638 

8.715  1692 
8.715  5741 
8^15^78^ 
8^63829 
8.7167867 
8.717  190X 
8.717  5932 
8.7179959 
8.7i8_3982 

X71T8002 

Cos 


4-5- 
4248 
4244 
4240 
4236 
4231 
4228 
4223 
4219 
4215 
42T1 
4207 
4202 
4199 

4195 
4190 
4187 
4182 
4178 

4175 
4170 
4166 
4163 
4158 

4155 
4150 
4146 
4143 
4138 
4135 

4130 

4127 

4123 
4119 

4115 
4110 
4108 
4103 
4099 
4096 
4091 
4088 
4084 
4080 
4076 
4072 
4069 
4064 
4061 

4057 
4054 
4049 
4040 
4042 
4038 
4034 
4031 
4027 
4023 
4020 


Tang 

8.6945292 


8.6949555 
8.6953814 

8.695  8068 
8.6962318 

8.696  6564 
8T697  o8'o6 
"8.697  5044 

8.697  9278 
8.6983507 

8.698  7733 

8.699  1954 


8.699  6172 
8.7000385 
8.7004594 
8.7008799 
8.701  3000 
8.701  7197 


8.702  9765 

8.703  3946 

8.703  8122 

8.704  2295 
8.704  6465 


8.705  0630 
8.705  4791 

8.705  8948 

8.706  3101 
8.706  7250 


395 


8.7075537 

8.707  9674 

8.708  3808 

8.708  7937 

8.709  2063 


8.7096185 
8.7100302 
8.7104416 
8.7108527 
8.71 1  2633 
8.7116735 


5.7120834 


8.7124929 

8.712  9019 

8.713  3106 

8.713  7190 

8.714  1269 


[45345 


8.7149417 
8.715  3485 

8-7^5  7549 
3.-16  1609 
8.^165666 


8.7169719 


8.7173768 

8.717  7813 

8.718  1855 
8.7185893 

8.718  9927 

8.719  3958 


d.  Cotr 


d.  c. 


Cot!: 


500  3828 


.2999615 
.299  5406 
.299  1 201 
.298  7000 
.298  2803 


.29' 


8610 


.292  8605 


-85  4655 


4064  j  J 
4060  I  J 
4C57  i  1 
4C53  |- 

4w,|-: 

4'- '45  I  , 

4042 

4038 

4034 

4031 


.850583 

•846515 
.284  2451 
.2838391 
.28j^4334_ 
■283  0281 
7282  6232 
.282  21S7 
.2818145 
.281  4107 
.281  0073 
.280  6042 

Tans 


Cos 

9.999  46SS 
9.999  46-7 
9.999  4667 
9.999  4656 
9.999  4646 
9:999  4 6j5^ 
9.9994625 


9.9994615 
9-999  4604 
9.999  4594 

99994583 
9.9994572 


9.999  4562 


9.9994424 
9.9994415 

9-999  4403 
9.9994392 
9.9994381 


9.9994370 


9,999  4360 
9-999  4349 
9-999  4338 
9.9994328 
9.9994317 


^9^9432£ 

9-999  429? 
9.999  4284 
9.999  4274 
9.9994263 
^^99^4^52 
9.9994241 


9.999  423c 
9.9994219 
9.999  4208 
9.9994198 
9.9994187 
9.999  4176' 
9.9994165 
9.9994154 
9.9994145 
9-999413= 
9-99941  =  1 
9.999  4110 
9.999  4099 
9.9994088 
9.999  4077 
9.999  4066 
9.9994055 
9.999  4044 

Sin 


87' 


20* 


60b 


10 


lO 

20 

1 30 

50 


5° 


8.718  8c»> 

5.719  2017 
8.719  60:9 
8.7200038 
8.7204042 
8.7208043 

8.721  2040 
"87^"6^ 

8.7220024 
8.7224010 

8.722  7991 
8^32971 

^•7^35946 
8.7239918 
8.72i3886 
8.7247850 
8.725  1810 
8.725  5767 


87-597^1 
8.7263671 
8.7267617 
8.7271559 
8.727  5498 
8-727  9434 


8.728  3366 
S.7287294 

8.729  1219 
8.7295146 
8.729  9057 
8.7302972 


.7301 


8-7334157 

8.733  8040 

8.734  1919 

8-734  5795 
8.7349667 

.^i"li3535_ 
8-735  7400 
8.736  1262 
8.-^36  5120 
8.7368975 
8.737^827. 
8.7376675 
8.7380519" 
8.7384360 
8.-38  8198 
8.739  2033 

8.739  5864 
8-739  ')ht 
8.7403515 

8.740  7336 

8.741  1154 

8.741  49*^8 
8.741^779 

8.742  2586" 


4015 
4012 
4009 
4004 
4001 
3997 
3994 

3990 
3986 
3982 
3979 
3975 
3972 
3968 
5964 
3960 
3957 
3954 
3950 
3946 
3942 
3939 
3936 
3932 
3928 
3925 
3921 
3917 
3915 
3910 

3907 

3904 
3900 
3896 

3893 
3890 

3885 
3883 
3«79 
3876 
3872 
3868 

3865 
3862 
3858 

3855 
3852 
3848 

3844 
3841 
3838 
3835 
3831 
3827 
3824 
3821 
3818 
5814 
3S1, 
3807 


Cos 


Tang 

8-7195958 

8  719  7984 
8.720  100: 

8.720  6027 

8.721  0042 
8j?2i_4£54 
8.721  8063 


8.722  2067 

8.722  6068 
8.7230065 

8.723  4059 
8.723  8049 


8.7242035 
8.7246018 
8.724  9997 
8-725  3972 

8-725  7944 
8.7261912 

8.726  5877 

8.726  9'838 

8-7273^95 

8.727  7749 
8.7281700 

8.728  5646 


8.728  9589 


8.7293529 

8.729  7465 

8.730  1397 
8.7305326 
8.7309252 


8.731  3174 


8.731  7092 

8.732  1007 
8.7324918 
8.732  8826 
8-733  2730 


8-733  663J 


8-7340529 
8-734  4423 
8-7348313 
8-735  2200 

8.735  60S4 

8-735  99"64 

8.736  3S40 
8.7367714 
8-737  1583 
8-737  5450 
8-7379313 


^•7383172 

8.738  7028 
8.7390881 

8.739  4730 
8.739  8576 
^742_24^9_ 
8.7406258 
8.741  0094 

8.741  3926 
8-741  7755 
8.7421581 

8.742.i-)'^ 

8.742  9222 

Cots. 


4026 
4023 
4020 
4015 
4012 
4009 
4004 
4001 
3997 
3994 
3990 
3986 

3983 
3979 
3975 
3972 
3968 
3965 
3961 

3957 
3954 
3951 
394^ 
3943 
3940 
3936 
3932 
3929 
3926 
3922 


3918 


Cotg 

.280  6042 


1.2802016 
1-279  7993 
'•2793973 
1.2789958 
1.278  5946 


1937 


•277  7933 
-2773932 
.2769935 
.2765941 
.2761951 


•275  7965 


1.2753982 
1.275  °°03 
1.2746028 
1.2742056 
1.273  8088 
1-2734123 


r.273  0162 

t.272  6205 
1.272  2251 

r.27i  8300 
'•2714354 


Cos 


R- 


9-999  4^^ 


9-999  4^33 
9.999  4022 
9.9994011 
9.999  4000 
9.999  3989 


9-9993978 


9.9993967 
9-999  3955 
9-999  3944 
9-999  3933 
9.999  3922 


9-999  39' 


9-999  3900 
9-999  3889 
9-999  3877 
9.999  3866 

99993855 
9-999  3844 


[.271  0411 


J  .270  6471 
1.2702535 
1.269  8603 
1.2694674 
1.2690748 


1686826 


9-999  3697 
9.999  36S6 

9-999  3674 
9.9993663 

9999  3652 
9.999  3640 


9.9993629 
9.999  3617 
9.999  3606 
9-999  3594 
9-999  3583 


99993833 
9.9993821 
9.999  3810 

9-999  3799 
9.9993788 


9-999  3776 


9-999  3765 
9-999  3754 
9.9993742 

9-9993731 
9.999  3720 


9-999  370S 


9.999  3503 


9.9993491 
9.999  3480 
9-999  34^8 
9-999  3451^ 
9-999  3445  J; 
9-999  3433  | 
9-999  3422 
9-999  3410 
9.999  33')8 
9-9993387 
9-999  3375 
9.999  3364 


Tan- 


Sin 


d. 


60 


53 


86° 


ao» 


10 


11 


12 


13 


14 


16 


17 


19 


20 


Sia     \^d. 


8.7422586 


8.742  6390 
8.7430191 

8.743  3988 
8.743  77S2 
8.744 1573 


S.7445360 


8-7449144 
8.745  2925 

8.745  6703 

8.746  0477 
8.746  4248 


8.746  8015 


8.747  1780 
8.7475541 

8.747  9299 

8.748  3053 
8.748  6805 


•7490553 


8.7494297 
8.749  8039 
8.7501777 
8.7505513 
8.7509244 


'•7512973 


8.751  6699 
8.7520421 
8.7524140 
8.7527856 
8.753 1569 


8.753  5278 


8.753  8984 
8.7542688 
8.7546388 
8.7550085 
8.755  3778 


8-755  7469 


8.756  1156 
8.756  4840 

8.756  8522 

8.757  2200 
8.757  5874 


'-7579546 


8.7583215 
8.758  6880 

8.7590543 
8.7594202 

8.7597859 


8.760 


;5i2 


8.7605162 

8.760  8809 

8.761  2453 
8.761  6094 
8.7619731 
8.76a  3366 


8.762  6998 

8.763  0627 
8.763  4252 

8.763  7875 

8.764  1494 


8.7645: 


C08 


3804 
3801 

3797 
3794 
3791 
3787 
3784 
378r 
377S 
3774 
3771 
3767 

3765 
3761 
3758 
3754 
3751 

3748 
3744 
3741 
3738 
3736 
3731 
3729 

3726 

37" 
3719 
3716 

3713 
3709 

3706 

3704 
3700 
3697 
3693 
3691 

3687 
3684 
3682 
3678 
3674 
3672 
3669 

3665 
3663 
3659 
3657 
3653 
3650 

3647 
3644 

3641 
3637 
3635 
3632 
3629 
3625 
3623 
3619 
3617 


Tang 

8.742  9222 
T.^f^8 

8.743  6850 

8.7440660 

8.744  4465 
S.744  8268 


8.745  2067 

8.745  5863 

8.745  9655 

8.746  3444 

8.746  7230 

8.747  loi  3 


7474792 


8.747  8569 

8.748  2341 
8.7486111 

8.748  9877 

8.749  .364J 
8.749  7400 


8.752  3629 
8.7527364 

8.753  1095 
8.753  4823 
8.753  8547 


8.7542269 


8-7545987 
8.754  9702 
8.7553414 
S.7557123 
8.7560829 


8.756453 


8.7568231 
8.757  1927 

8.757  5620 
8.7579310 

8.758  2997 


8.758668] 


8.7590362 
8.7594039 

8.7597714 
8.760  1385 
8.7605054 


8.7608719 
8.761  2381 
8.761  6040 

8.761  9697 
8.7623350 

8.762  7000 


8.763  0647 
"8.7634291 

8.7637931 

8.764  1569 
8.764  5204 
8.7648836 


8.765  2465 


(I.e. 

3816 
3812 
3810 
3805 
3803 
3799 
3796 

379- 
3789 
3786 

3783 
3779 

3777 
3772 

3766 
3764 
3759 

3757 
3754 
3750 
3747 
3744 
3740 

3737 
3735 
3731 
3728 
37H 
3722 

3718 

3715 
3712 
3709 
3706 
3702 
37CO 
3696 
3693 
3690 
3687 
3684 
3681 

3677 
3675 
3671 
3669 
3665 
3662 

3659 
3657 
3653 
3650 

3647 
3644 
3640 
3638 
3635 
3632 
3629 


Cotg 

■2570778 
.256  6962 
.2563150 
1.2559340 
2555535 
255  1732 
933 


.252  5208 


1.252  1431 
1.251  7659 
1.251  3889 
1. 251  0123 
1.2506359 


;.250  2600 
^^49^8843 
•249  5089 
[.249  1339 
[.248  7592 
[.2483848 
■7248  0108 


1.247  6371 
1.247  2636 
1.246  8905 
1.2465177 
1.246  1453 


[.2457731 


1.2454013 
1.245  0298 
1.244  6586 
1.2442877 
1.2439171 
1.243  5469 
1.243  1769 
1.2428073 
1.2424380 
1.2420690 
1.241  7003 


1.1413319 


1.2409638 
1.2405961 
1.240  2286 
1.239  8615 
1.^394946 
J-239I281 
1.2387619 
1.238  3960 
1.2380303 
1.2376650 
1.2373000 


Cotg       I 


1-2369353 
1.236  5709 
1.236  2069 
1.235  8431 
1.2354796 
1-235  i'64 
1-2347535 

Tang 


Cos        I   d. 


9:999  33^4 
9.9993352 
9-999  3340 
9.999  3329 
9.9993317 
9-999  3305 


9-999  3293 
9.999  3282 
9-999  3270 
99993258 
9.9993247 
9.9993^35 

9-999  3223 


9.9993211 
9.9993199 
9.9993188 
9.9993176 
9.9993164 


9-9993152 
9.999  3 140 
9.9993.29 

9.999  3  I  17 

9.9993105 
9-999  3093 
9-999  3081 
9.999^3069 
9.999  3057 

9-999  3045 
9.999  3033 
9-999  3021 


9.999  3009 


9.999  2998 
9.999  2986 
9-999  2974 
9.999  2962 
9.999  2950 

9-999  2938 
9-999  2926 
9-999  2914 
9.999  2001 
9.999  2889 
9-999  2877. 
9^99286^ 
9.999  2853 
9-999  2841 
9-999  2829 
9.9992817 
^999j_8o5^ 
_9.9992^93_ 
9.999  2780 
9.999  2768 
9-999  2756 
9-999  2744 
9-9992732 


9-999  2720 


6ia 


50 
40 

30 
20 
10 

o 

50  ! 
40  i 
30 
zo  I 
10  I 


86= 


3' 


811 


I   " 


30 


31 


Sia      t   J. 


8.7877359 


8.7880783 
8.7884205 
8.788  7625 
789  1041 
8.7894455 


3441 
3438 
3436 

3433 
3430 
3428 

3424 
3422 
3420 
3416 

3414 
3412 

3408 

3406 

3403 
3401 
3398 
3395 
3393 
3390 
3387 
3384 
338^ 
3380 

3376 


8.7864861  I 
8.7868315 
8.787  1766 
8.7875215 

8.787  866i 
8.7882104 
"8.788  5544 

5.788  8982 

8.789  2417 
8.789  5849 
8.789  92-9 

.790  2706 


d.  c. 


3454 
3451 
3449 
3446 
3443 
3440 

3438 
3435 
343- 
3430 
3427 
34-4 
3422 

3419 
341b 
3413 
3411 
3409 

34C5 

3403 
3401 
3397 
3395 
3393 
3390 
3387 
3384 
338- 
33S0 
3376 


Cots 


[35139 


1. 213  1685 
1.2128234 
1. 212  4785 
1.2121339 
t.iii  7896 


iJ^^^445o 
1.211  1018 

1.2107583 

1.210415^ 
1.2100721 
1^2097294 
1.209  3870 
.2090448 
.2c8  7029 
:.2o8  3613 
:. 208  0200 
1.207  6789 


Cod 

9:999j89^ 
"9.999  1879 
9.999  1866 
9.999  1853 
9.999  1840 
9.999  1822 
9999  '815 
9.999  1802 
9.999  1789 
9.999  1776 
9.999  1763 
9.999  175'^ 


319 


40 


41 


42 


4S 


44 


45 


46 


47 


48 


40 


60 


I  40 

i  ° 

I  xo 

30 
40 
50 


Sin 

S-«oS  85--3  I 
8.806  1808 
8.806  5089 

8.806  8369 

8.807  1646 
8.807  49-0 


8.807  ^^9- 

8.808  146T 
8.808  4719 

8.808  7993 

8.809  1255 
O094515 


8.S09  7772 


8.8101027 
8. 810  4279 

8.810  7529 
8.8110776 

8.811  4021 

"8:3777=64 
8.8/20504 
8.8123741 
8.8126977 

8.813  P=<^ 
_^.J5i_3344£. 
8.S13  6668 
8.S139893 

8.814  3117 
8.8146337 
S.S149556 
8.8,52772 


8.815  5985 


8.8150196 
8.816  2405 
8.816  5612 

8.816  8S16 

8.817  2018 

8-817  5^x7 

8.817  S414 

8.818  1608 
8.8184801 
8.8187991 
8.8191178 

8-8194363 
8.8197546 
8.8200727 

8.820  3905 
8.8207081 

8.821  0254  j 


8^82i_3425  j 
8.821  6594 

8.821  9761 

8.822  2915 
8.822  6087 
8.8229246 


Co« 


8iV 


3* 


818 


50 


:)i 


53 


54 


55 


56 


57 


58 


59 


60 


40 

o 

i    10 

I- 

i  '"^ 

40 

5^ 


40 


Sin 

8.815 1299 
8.815  4440 
8.815  7579 
8.8160716 
8.8263850 
8.826  6981 


8.82701 


S.827  3240 

8.827  ^365 

8.827  9488 

8.828  2609 
8.8285728 


3.828  8844 


8.829  1958 
8.829  5070 
8.829  8179 
8.8301287 
8.8304392 


3I4I 

3139 
3137 
3134 
3132 
3130 

3I2S 

3125 
3113 

3121 

3119 

3U6 
3114 
3112 
3109 
3108 
3105 
3103 
3101 
3098 
3096 
3094 
3092 
3090 
3087 
3085 
3083 
3081 

3079 
3076 

3074 
8-^347631  i307i 

^'^""  3068 
3065 
3063 


.830  7495 


8.831  0596 
8.831  3694 
8.831  6790 

5.831  9884 

8.832  2976 


8.8526066 


8.8329153 
8.8332238 
88335321 

5.833  8402 

8.834  1481 


8.8344557 


8.835  3 
8.8356841 

8.835  99°^ 
8T836  2969 
8^366031 

8.836  9090 
8.8372146 

8.837  5201 


3061 

3059 
3^56 
3055 
053 


«3l8^1^o5S 


8.838  1304 


8.8384352 
8.8387398 
8.839  0442 
8.839  3484 
8.839  65^'3 


8.8399561 


8.840 1596 

8.840  5629 
8.8408661 

8.841  1690 
S.841  4716 


8.841  7741 


8.8420764 
8.842  3784 
8.842  6803 
8.8419319 
j^84328l3 
S.343  5845 

Cos 


3048 
3046 
3044 
3041 
3039 
3038 

303s 

3033 
3032 
3029 
3026 

3''-5 
3023 


3019 
5016 


3014 
3012 


Tung 

8.826  1016 
8.8264182 
8.8267335 

8.827  0485 
S.827363; 
8.827  6780 


8.827  9914 

8.828  3066 

8.828  6206 
8.8289343 

8.829  2478 
8.8295611 


8.829  874] 


8.8301869 
8.8304996 
8.8308119 
8.831  1241 
8.8314360 

8.831  7478 


8.8320593 
8.832  3705 
8.8326816 
8.832  9924 
8^33J^30 
8.8336134 


8.8339236 
8.8342336 

8.8345433 
8.8348528 
8.835  1621 


d.  c. 


3156 

3153 
315c 

3149 
3146 

3144 
3142 
3140 
3137 
3135 
3133 
3130 
3128 
3127 
3113 
3122 
3119 
31.8 

3^5 
3112 
3111 
3108 


Cotg 
I  1. 173  8974 


1.1735818 
1. 173  1665 
1. 1729515 

1.172  6366 
1. 172  3220 


j  1.1720076 


.171  6934 

1.171  3794 
1.171  0657 
1.1707522 
1.1704389 


701259 


1.1698131 
1.169  5004 
1. 169  1881 
1.1688759 
[.168  5640 
1.168  2522 


.1663866 


1.1660764 
1.165  7664 
I. 165  4567 
1.165  1472 
1. 164  8379 


8.8354712 


i  1.1645288 


8.835  7801 
8.8360887 
8.8363971 
8  8367053 
8.8370133 


8.837  3 -n 


8.837628:- 

8.837  9360 

8.838  2432 
8.838  5501 
8.8t!8  8s68 


8.839  '^33 
8.8394695 

8.839  7756 

8.840  oS  14 
8.S403871 
8.840  6925 


8.8409977 


8.841  3027 
8.841  6075 

8.841  9121 
8.8422164 

8.842  5206 


8.842  8245 

8.843  1-82 
8.8434318 

8.843  7351 
8.8440382 

8.844  3410 
8.844  6437 

Cotg 


1.1641199 
1. 163  9113 
1. 1 63  6029 
1.163  -947 
1. 162 9867 


16267! 


1.1679407 
1. 167  6295 
1.1673184 
--  ,  I  1.1670076 
3'°^i  1.1666970 
3104      ^' 

3101 
3100 
3097 
3095 
3093 
3091 

3089 

3086 
3rb4 

3081 
3080 
3078 
3076 
3073 

3072 

3069 
3067 
3065 

3062 

3061 

3058 

3057 

3C54 
3052 
3050 
3048 
3046 

3043 
3042 

3039 

■I  3^37 
3036 

3033 
303 


C03 


9.999  0273 

9 


9990259 

999  0145 
9990230 
9990216 
999  0201 
9990188 


9990174 
9990160 
9990145 
999  013 1 
99901^7 


999  0103 


1.1623713 
1.1&2  0640 
1. 161  7568 
1.1614499 
1. 161  143- 


"i. 160  8367 


1.1605305 
1.160  2244 
1.159  9186 
1. 159  6129 
••1593075 


'■•59gP^3 
1. 158  6973 
1.1583025 
1.1580879 
1.1577836 
I.I57  4794 


'•'57  J755 
1.1568718 
1.156  5682 
1. 156  2649 
loZg  '-'559618 


1 1.155  3563 

Tang 


999  0003 
9989989 
998  9974 
998  9960 
998  9946 


998993' 


9989917 
998  9903 
998  9888 
998  9874 
998  9859 


998  9845 


9989831 
9989816 
998  9802 
998  97S7 
9989773 


9989758 


998  9744 
9989729 
9989715 
998  9700 
9989686 


998  9*37 


998  9657 
998  9642 
998  9628 
9989613 
998_9598^ 

9989584 
998  9569 

9989555 
998  9540 
998  9525 

5.989196 
9989481 
998  9467 
998  Q452 
9989437 
998  9413 


998  9408 

Sin 


"  I   ' 


86^ 


314 


4" 


Taiu 


'^T 


Cotg 


Cos 


10 


•843  5845 


8.843  8855 

8.844  1863 
8.844  4869 
8.8+4  7873 
8^8j^5  0874 

8.845"3874 


8.845  6871 

8.845  9867 

8.846  2860 
8.8465851 
8.846  8840 


8.847  182 


5.8507512 


8.8510473 
8.851  343  i 
8.8516388 
8.851  9342 
8.8522295 


S.8525245 


8.8528193 
8.853  "40 
8.853  4084 

8.853  7026 
8.8539967 

8.854  2905 

8.854  5842 
8.8548776 

8.855  1708 
8.855  4639 
8-855  75^7 


8.8560493 
8.8563418 

8.856  6340 
8.8569261 
8.8572179 

8.857  5096 


8.857  8010 
"8.8580923 

8.8583834 

8.858  6742 

8.858  9649 
8.8592554 

Ms.15457 

8.859  8357 

8.860  1256 
8.860  4153 
8.860  7048 
8.8609941 

Cos 


3010 
3008 
3006 
3004 
3001 
3000 
2997 
2996 

2993 
2991 
2989 
2987 
2985 
2983 
2981 
2979 
2977 
^975 
2972 
2971 
2969 
2966 
2965 
2962 
2961 
2958 

2957 
2954 

-953 
2950 

2948 

2947 
2944 
2942 
2941 
2938 
2937 

-934 
2932 
2931 
2928 
2926 
2925 
2922 
2921 
2918 
2917 
29x4 
2913 
2911 
2908 
2907 
2905 
2903 
2900 
2899 
2897 
2X95 

?893 

2X92 


_6.8_+^3_7j  3025 
8.8449462  "'' 

8.8452485  l°:l 


8.845  5505 
8.845  8524 
8.846 1540 


8.8464554 


8.846  7567 

8.847  0577 
8.847  3585 
8.8476591 
8.847  9595 


,2597 


8.848  5597 

8.848  8595 
8.849 1590 
8.8494584 

8.849  7576 


8.8500566 


8.8503553 
8.8506539 
8.8509522 
8.851 2504 
8.851 5483 


8461 


8.852 1436 
8.8524410 
8.8527381 
8.8530351  ...^07 
^•^533318  ,^65 

8-8536283     64 


3019 
3016 
3014 
3013 
3010 
3008 
3C06 
3004 
3002 
3000 
299S 
2995 

-994 
2992 
2990 
2987 
2986 
2983 
2982 
2979 
2978 
2975 
2974 
2971 
2970 
2967 


8.853  9^-47 

8.854  2208 
8.8545168 
8.8548125 
8.855 1081 


8.855  4034 


8.855  6985 

8.855  9935 

8.856  2S82 
8.8565828 

8.8568771 


;.857 


8.8574653 

8.8577590 
8.S580526 
8.S58  3460 
8^858^391^ 

8.858  93"2i 

8.859  2249 
8.8595175 

8.859  8099 
8.8601021 

8.860  3941 
'060685^ 


8.8609775 
8.861  2689 

8.861  5O01 
8.«6i  8512 

8.862  1420 
"8.862  4327 

CotK 


2961 
2960 
2957 
2956 
2953 
-951 
2950 
2947 
2946 

^943 
2942 

2940 

2937 
2936 
2934 
2931 
2930 
2928 
2926 
2924 
2922 
2920 
2918 
2916 

2914 
2912 
2911 
2908 
2907 


553563 


550538 
:54  75i5 
54  4495 
:54  1476 
53  8460 


9.998  9393 
9.9989378 
9-998  9364 
9.998  9349 
9-9989334 


53  5446 


9.9989319 


532433 
529423 
[526415 
52  3409 
520405 


9.998  9305 
9.998  9290 
9.998  9275 
9.998  9260 
9.998  9245 


51  7403 


9.9989230 


514403 
51  1405 
;50  8410 
505416 
002424 


9.9989216 
9.998  9201 
9.9989186 
9.998  9171 
9.9989156 


49  9434 


9998  9141 


149  6447 
149  3461 
149  0478 
148  7496 
148  451 7_ 

148  1539 
147  8564 
1475590 
J472619 
146  9649 
146  6682 


g.998  9126 
9.998  91H 
9.998  9096 
9.998  9082 
9.998  9067 


9.998  9052 

9-998  9037 
9.998  9022 
9.998  9007 
9.998  8992 
9.998  8977 


463717 


9.998  896: 


1460753 
145  7792 
1454832 
145  1875 
'44  8919 


9.998  8947 
9.998  8932 
9.998  8916 
9.998  8901 
9.998  8886 


144  5966 
1443015 
144  0065 
143711S 
1434172 
143  1229 


9.9988871 
9.998  8856 
9.9988841 
9.998  8826 
9.9988811 
9.998  8796 


1428287 


9.998  8780 


1425347 
142  2410 
141  9474 
141  6540 
141  3609 
141  0679 
1407751 
1404825 
140  1 901 
139  8979 
139  6059 


[393141 


1390225 

1387311 
1384399 
138  1488 
132.8580 
1375673 


9.998  8765 
9.998  8750 
9.998  8735 
9.998  8720 
9.998  8705 
9.998  86S9 
9.998  8674 
9.998  8659 
9.99S  8644 
9.998  8628 
9.998  8613 
9.998^8598 
^9988583 
9-998  8567 
9.998  8552 
9-998  8537 
9.9988521 


9.998  8506 
Sin 


85" 


3Ui 


20 


i  40 
I  50 


22 


23 


2-i 


25 


26 


27 


28 


29 


30 


I  10 


0 
10 

30 
40 

5'^ 

8.881  6069 

8.881  8825 

8.882  1580 
8.8824333 
8.882  7084 
8.8829834 

0 

8.883  =581 

10 
20 

30 
40 

50 

8.883  5327 

8.883  8072 
8.8840814 
8.8843555 

8.884  6294 

0 

8.8849031 

Sin 

8.878  2854 
8.878  5631 

8.878  8407 

8.879  "i^i 
8.879  3954 
8.8796724 

8-879  9493 


8.8S0  2260 
8.8805026 
8.8807789 
8.881  0551 
8.881  33 II 


8.885  1766 
8.885  4500 
8.885  7232 
8.885  99^3 
8.8862691 


5418 


8.886  8143 
8.8870867 
8.8873588 

8.887  6308 
8.887  9027 
878^887743^ 


8.888^458 
8.888  7171 

8.888  9883 
8.8892592 

8.889  530" 
8.889  8007 


8.890  071 1 
8.89034(4 
8.8906116 
8.8908815 

8.891  1513 
8.891  4209 


8.891  6904 

8.891  9597 

8.892  2288 
8.8924977 
8.892  7665 
8.8930351 


8.893  3'^3(' 
8.89357,8 

8.893  .^400 

8.894  1079 
8-8943757 

'8.894  6433 

Cos 


2777 
2776 
1774 
2773 
2770 
2769 
2767 
2766 
2763 
2762 
2760 
2758 
2756 

2755 
^753 
2751 
2750 
-747 
2746 

2745 
2742 
2741 
2739 

2.737 
2735 

2734 
2732 
2731 
2728 
2727 

2725 

2724 
2721 
2720 
2719 
2716 
2715 
2713 
2712 
2709 
2708 
2707 
2704 
2703 
2701 
2699 
2698 
2696 
2695 
2693 
2691 
2689 
2688 
2686 
2685 
2682 
2682 
1679 
2678 
2676 


8.879  5286  ,_ 
8.8798080  'i 

8.8800872  :; 
8.8803662!;' 
8.880  6450  j,: 
8.8809237 1 ;: 
"8.881 2022 ;  '1 


Cof.^r 


8.882  8694 1 


.884  5303 1 


8.8848065 1 ,. 
8.885  0825 1  :'^ 
8-885  3584  i  ill 

8-885  f34i  III 
8.886  1850 


8.8894757 


8.889  7488 
8.8900218 

8.890  2945  i 
8.8905671 
8.890  8396 


.S91  1 1 19 


8.891  3840 
8.891  6559 

8.891  9277 

8.892  1993 
8.8924707 


.108  6i6o 
ic8  3441 
1080723 

.107  S007 
107  5293 


8.892  742c  , 


8.8930131 
8.893  2840 
8.893  5548 

8.893  8254 
8.8940958 

8.894  3660 
8.894636? 
8.8949061 

8.895  1758 
8.895  4454 
8-895  7t49 
8.895  9842 

Cot- 


.107  2580 
106  9S69 

.106  7160 
1064452 

.106  1746 
105^9042 
io5_63_40 
105  36'39 

.105  0939 
1048141 
IC45546 
104  285X 


104  0158 


'Tanj 


Cos   j 

9.9987551 1 
9998  7555 
9.9987519 
9998  7503 

9-998  74<'7 
9.998  7471 


9.9987455 
9.998  7439 
9.998  7423 
9.998  7407 
9-998  739J 
9-998  7375 
9-998  7359 
9-998  7343 
9.998  7327 
9-99873" 
9.998  7295 

9.998  7i-:8 


9.998  7262 
9.998  7146 
9.998  7230 
9-9987214 
9-9987198 
9.998  7181 


9-9987165  j 
9.99871491 
9-998  7133 
9.998  7116  I 
9.998  7100 


9.998  7084 


9.998  7068 
9.9987051 
9-998  7035 
9.998  7019 
9.998  7003 


9.998  6986 
9.998  6970 
9.998  6954 
9-998  6937 
9.998  6921 
9.998  6904 
^98  6888 


9.998  6872 
9.998  6S55 
9.998  6839 
9.998  6822 
9.998  6806 
9.998  6790 
9-9986773' 
9.9986757 
9.998  6740 
9.998  6724 
9:9?_8  6707 
9.998  6691 
9.998  6674 
9.998  6658 
9.998  66.4 1 
9.998  6625 
9.998  66o» 
9.99865^ 

Sic 


50  I 
40  I 
30 


20  I 


40 


85' 


die 


4* 


40 


41 


42 


4:3 


44 


AC> 


47 


48 


49 


50 


Sin 

8.9104039 

"8.910  66i7 
8.9109194 
8.91 1  1770 
8.9 1 1  4344 
8.gii  6916 


8.911  9487 


8.9122057 
8.9124624 

8.912  7191 
8.9129756 

8.913  2319 


8.916  8046 
8.9170586 
8.9173125 

8.917  5663 
8.9178199 


8.9180734 


8.9185267 
8.9185799 
8.9188329 
8.9190858 
8-919  3385 


8.919  591 


8.9198435 
8.9200958 
8.9203479 
8.920  5999 
8.920  S517 


8-9-1  ^034 
8.921  3550 
8.921  6064 

8.921  8576 

8.922  1087 
8-9-^  3597 
8.912  6105 

8.922  86ir 
8.923 1 117 

8.923  3620 

8.9236123 

8.923  8624 


8.924  1 123 


Cos 


2574 
2572 
2571 
2570 
2567 
2567 

2565 

2563 

2562 

2560 

255S 
-558 
2555 

-555 

2552 

2551 
2550 
2548 
-547 
^545 
2544 

2542 
2540 
2539 
2538 
2536 
-535 
^533 

2532 
2530 
2529 
2527 
2526 
2524 
2523 
2521 
2520 
2518 
2517 
2516 
2514 
2512 
2511 
2510 
2508 
2506 
2506 
2503 

-503 
2501 
2499 
2498 
2490 
2496 

1493 
2492 
2491 


Tnnr 

8.91 1  8460] 

8.912  1056 
S.912  3650 
8.9126243 

8.912  8834 

8.913  1424 


(I.e. 


Cotg 


8.913  4012 


8.9136598 
8.9139183 
8.9141767 
8.9144349 
8.914  6930 


8.9149509 


8.915  20S6 
8.915  4662 
8.915  7237 
8.915  9810 
8.9162381 


8.9164952 


8.916  7520 
8.9170087 
8.9172653 

8.9175217 
8-9177779 


8.918  0340 


8.918  2900 
8.9185458 

8.918  8014 

8.919  0570 
8.919  3123 


8.9195675 


8.9198226 
8.9200775 
8.9203323 
8.920  5869 
8.920  8414 


8.9210957 
8.921  3499 
8.921  6039 

8.921  8578 

8.922  1 1 16 
8-9--3'J5- 
8.9226186 


8.9228719  I 
8.923  1251 
8.9233781 

8.923  6310 
8^923^8837 

8.924  1363 


8.924  3887 
8.924  6410 

8.924  S93  2 

8.925  1451 
8^9253970 

8-9-5  6487 

8.925  9003 

8.926  1517 
8.9264030 
8.926  6542 
8.926  9051 
8.917  1560 


2596 

2594 
-593 
2591 
2590 
2588 
2586 

2585 
2584 
2582 
2581 

2579 

2577 
2576 
2575 
-573 
2571 
2571 
2568 
2567 
2566 
2564 
2562 
2561 
2560 
2558 
2556 
2556 
-553 
-55- 
2551 

2549 
2548 
-546 
-545 
2543 
2542 
2540 

^539 
2538 
2556 
2534 
2533 
2532 
2530 
2529 

^ 

2524 
2523 
2522 
2520 
2518 
2517 
2516 
2514 

2513 
2512 

2510 
2508 


1540 


.087  8944 
.087  6350 
.087  3757 
.087  1 166 
,086  8576 


.086  5988 


,086  3402 
.0860817 
.085  8233 
.085  5651 
.085  3070 


.085  0491 


.0847914 
,084  5338 
.084  2763 
,0840190 
.083  7619 


.083  5048 


.083  2480 
.082  9913 
.082  7347 
.082  4783 
.082  2221 


.081  7100 
.081  4542 
.081  1986 
.080  9430 
.080  6877 


.0804325 


.080  1774 
.079  9225 
.079  6677 
.0794131 
.079  1586 


■078  9043 
.078  6501 
,078  3961 
.078  1422 
.077  8884 
,077  6348 


■077  3814 
.077  1281 
.076  8749 
.076  6219 
.076  3690 
.076  1 163 


.075  8637 


.0756113 

■075  3590 
.0-5  106S 
.074  X54S 
.074  6030 


.0740907 
.073  8483 

"73  5970 
,073  3458 
.073  0948 
072  8440 


Cotg        d.  c.       Taug 

8? 


Cos 

9-998  5579 
9.9985562 
9-998  5544 
9-998  5527 
9.9985510 
9.9985493 


9-998  5475 


9.9985458 
9-998  5441 
9.998  5424 
9.998  5406 
9-9985389 


5372 


9-9985354 
9-9985337 
9-998  5320 
9.998  5302 
9-998  5285 
9.998  5268 


9.998  5250 

9-9985233 
9.998  5216 
9.998  5198 
9.9985181 


9-9985163 
9.998  5146 
9.9985128 
9.9985111 
9.998  5093 
9.998  5076 


9-998  5058 


9.998  5041 
9.9985023 
9.998  5006 
9.9984988 
9.9984971 


9-9984953 
9.998  4936 
9.9984918 
9.9984901 
9.998  4883 
9.998  4S65 


9.998  4848 
9.9984830 
9.9984813 
9.998  4795 
9.9984777 
9.998  4760 


9-998  4742 


9.9984724 
9  998  4707 
9.998  4689 
9.9984671 
9.9984653 


9.998  4636 
9.9984618 
9.998  4600 
9.998  45S1 

9-9984565 
9.998  454' 

9.9984529 

Sin 


319 


Sin 


50 


51 


52 


58 


54 


55 


5{) 


57 


59 


60    I 


9=5 


925  8578 

926  ic66 
9=6  3555 

926  6038 
9268521 

927  1003 


9=7  3484 
9=7  5963 
9=7  8441 
9280918 

9=^3393 

928  5 866 
^8'8i78 

929  0S09 
9293279 
9=9  5746 
929  8213 


931  -895 
9320348 

932  2801 
93=5=5  = 
93=  770= 


6089  I 


933  0150 


1489 
2488 
2487 
2485 
2483 
2482 
2481 

=479 
=478 
=477 
=475 
=473 
=47= 
2471 
2470 
=467 
2467 
2465 
2464 
2462 
2461 
=459 
=459 
2456 

2456 

=453 
=453 
2451 
2450 
2448 

=447 


=445 
=445 

=44= 


934481 


933  =597 

933  504= 

933  7487 

933  99=9  I  244, 

934=37L|2440 
=438 
2438 
=435 
=435 
=433 
=43= 
2430 

=4=9 
2428 
2426 
=4=5 
=4=3 
=4=3 


934  "=49 

934  9687 
9352122 
9354557 

935  6990 


935  94== 

936  1851 
9364281 

936  6709 
9369135 

937  156° 
3983 

7  6406  , 
7  8826  '  -^ 


937 


2420 


938'=46  ;;^:8 
938  3664  !+'^ 


,8  6o8j 


2417 

93l_849i|  nil 
939  0910  I 
939  33=3  I  ;l,] 
939  5734   ^ 
939814^ 
9400553 


940  2960 
Cos 


2410 
=409 

2407 


T;iiig   d.  c. 


8.927  1560 
8.927  4067 
8.9276573 

8.927  9077 

8.928  1580 
8.9284081 


8.9286581 

8.928  9080 

8.929  1577 
8.929  4073 
8.929  6567 
8.929  9060 

"8T93'o"i55  = 


8.930  4042 
8.9306530 
8.9309018 

8.931  1504 
8.93^r_5988^ 
8.931  6471 


8.931  8953 

8.932  1433 
8.932  3912 
8.9326390 
8.932  8866 


.9331340 


8.9333814 
8.933  6=86 

8.933  8756 

8.934  1226 
8.9343693 


8.934  6160 


8.9348625 
S.935  1088 

8.9353551 

8.935  6012 
8-935  8471 

8.936  0929 
8.936  3386 

8.936  584= 
8.9368296 

8.937  0748 
8^3j7_32oo 
8.9375^ 

8.937  8098 
8.9380545 

8.938  2991 
8.938  5436 
8.938  7879 


8.9390321 
8.939  2761 
8.939  5=oc 

8.939  7638 

8.940  00-' 5 
8.9402510 


8.9404944 
8.940  7376 

8.940  9807 

8.941  2237 
8.941  4665 
8.941  7092 
8.941  9518 

Cot- 


2507 
2506 
2504 
2503 
2501 
2500 

=499 

=497 
2496 

=494 
=493 
=49= 
2490 
2488 
2488 
24S6 
2484 
=483 
2482 
2480 
=479 
=478 
=476 
=474 
=474 

247= 
2470 
2470 
2467 
2467 
2465 

=463 
2463 
2461 
2459 
=458 
2457 
2456 
2454 
245  = 
=45  = 
2450 

2448 

2447 
2446 

=445 
2443 
=44= 
2440 

2439 
2438 

=437 
!=435 

=434 

1=431 
!  2430 
1  =4=8 
;  2427 
12426 


Cotg 

t.072  S440 


.0725933 

.07=34=7 
.0720923 
:.07i  8420 
•071  5919 
.071  3419 


1.071  0920 
J. 070  8423 
1.0705927 
1.0703433 
1.0700940 
1.069  8448 


.069  5958 
.069  3470 
.069  0982 
.068  8496 
.0686012 


1.068  3529 


1.066  6186 
1.0663714 
1.066  1244 
1.065  8774 
1.065  630- 


.06;  5S4C 


1.C65  1375 
1.064  8912 
1.064  6449 
1.0643988 
1.064 1529 


1.0639071 
i.o63"66i4" 
1.0634158 
1.063  1704 
1.0629252 
1.0626800 


1.0624350 
1.062  1902 

1.061945s 
1.0617009 
I  0614564 
1.061  2121 


.0609679 


1.0607239 
I  0604800 
1.0602362 
1.05999=5 
1.0597490 


1.059  5056 
1.C59  2624 
1.059  0193 
1.0587763 

1-0585335 
1.058  2908 


.058  0482 


d.c.l    Tai 


Cos 


9.9984529 


9.9984511 
9.998  4493 
9.998  4476 
9.998  4458 
9.998  4440 


9.9984422 


9.998  4404 
9.998  43S6 
9.9984368 
9.9984350 
9.9984333 


9-9984315 
9.9984297 
9.998  4279 
9.9984261 
9.998  4243 
9.9984225 


9.998  4207 


9.9984189 
9.9984171 
9.9984153 
9-9984135 
9.9984117 

9.998  4099 


9.998  4081 
9.998  4063 
9-998  4045 
9.998  4026 
9.998  400R 


9.998  3990 


9.9983972 
9.998  3954 
9.9983936 
9.9983918 
9.9983900 


^998  3881 

9.9qS  3863 
9  908  3845 
9.99S3827 
9.998  3809 
9.9983790 
9.9983772 


9-9983754 
999S3736 
9.9983717 
9.998  3699 
99983681 


99983663 
9.9983644 
9  9983626 
9.9983608 

9-9983589 
9-9983571 


9-9983553 
9.998  3534 
9.9983516 
9-998  3497 
9.998  3479 
9.998  3461 


9.998  3442 


"     I 


50 
40 


10 


8&* 


320 


10 


5'-' 


Sin 

S  940  2960 
8  9405366 

5.940  7771 

8.941  01-74 
S.941  2576 
8.941  4976 


S'.94i  9774 
8.94a  2170 
8.9424565 

8.942  6959 
8j^42  935i 
8-943  ^743 

8-943  4133' 

8.943  6522 
8.943  8909 
8.9441295 
8.9443680 


8.944  6063 

8.944  8445 

8.945  0826 
8.945  3205 
8.9455583 

8.945  7960 

8^94^335 

8.946  2709 
8.946  5082 
8.946  7454 
8.946  9824 
8.9472193 


8.9474561 


8.947  6927 

8.947  9292 

8.948  1656 
8.948  4018 
8.948  6379 
8.948  8739 


Cos 


2406 

2405 

2403 
2402 
2400 
2400 
2398 
2396 
2395 
2394 
2393 
2391 
2390 
2389 

2387 
2386 

2385 
2383 

2382 


-379 
2^,78 


2377 
2375 


2360 
236^ 

2366 

2365 
2364 
2362 
2361 
2360 

^359 
2357 
2356 
^354 
=354 
2352 

2351 

=349 
2349 
=347 
=345 
=345 
2343 

=34= 
2340 
2340 
=338 
2336 
2336 

=334 
=333 
=33= 
2330 


Tang 

8-94195^8 

8.942  1942 
8.9424365 

8.942  6787 
8.9429207 

8.943  1626 


d  c. 


8.943  4044 
8.943  6461 
8.94c:  8876 
8.9441289 
8.9443702 
8.944Jii3_ 
8j44  8523 

8.945^-931 
8-9453358 
8-945  5744 

8.945  8149 

8.946  0552 

8i9l6_=954 
8.9465355 

8.946  7754 
8.9470152 

8.947  =549 
8-947  4944 
8.947  :'338 


8.947  973I 

8.948  2122 

8.9484513 
8.948  6902 
8.948  92S9 


8.949  1676 


8.9494061 
8.949  6444 

8.949  8827 

8.950  1208 
8.9503588 


8.950596^ 


8.9508344 
8.951  0720 
8.9513095 
8.9515468 
8.951  7840 


8.9520211 

"8^5=  =581 
8.9524949 

8.952  73 '7 
8.952  9682 

8-953  =047 
8.9554410 
'8.953  6773 
8.9539133 
8-954  1493 
8.9543851 
8.954  6208 


8-9548564 
"8.9550918' 
8-955  3=7= 
8.9555624 

8-955  7974 
8.956  0324 


3.956  2672 


=4=4 

=4=3 

2422 
2420 
2419 
2418 
2417 
2415 
=413 
=413 
2411 
2410 
2408 
2407 
2406 
2405 
2403 
2402 
2401 
2399 
2398 
=397 
=395 
=394 
=393 
=391 
=391 
2389 
2387 
=387 

=  385 

=383 
2383 
2381 
2380 
=379 
=377 
=376 
=375 
=373 
=37  = 
2371 

2370 

1=368 
236S 
256  s 
2365 
2363 
2363 
2360 
2360 
=358 
=357 
2356 

=354 
=354 
=35  = 
2350 
2350 
2348 


Cotg 

1.0580482 
7]o5y8o58" 
[.057  5635 
1.057  3213 
1.057  0793 
.056  8374 


.056  5956 


•056  3539 
1.056  1124 
1.055  8711 
1.055  6298 
1.055  3887 


1.055  14' 


1.0549069 
1.054  6662 
1.0544256 
1.0541851 
1.0539448 
1.053  7046 
1.0534645 
1.0532246 
1.052  9848 
1.0527451 
1.052  5056 


Cotg 


1.052  2662 


t.052  0269 
[.051  7878 
t.051  5487 
[.051  3098 
1 .05 1  0711 


[.0508324 


.0505939 
.0503556 
.0501173 
.049  8792 
.0496412 


-049  4033 


1.049  1656 
1.048  9280 
1.048  6905 
1.0484532 
1.048  2160 
1.0479789 


1.047  7419 

1.047  505 1 
1.047  =683 
1.0470318 
1.0467953 
1.0465590 
1.0463227 
1.0460867 
1.045  8507 
1.0456149 
1-045379  = 


045  1436 
I  1.0449082 
i.o^4  672S 
1.0444376 
1.044  202b 
I-043  9"76 
1.043  73  =  8 

'i'an- 


Cos 
9-998  344^ 


9.998  3424 
9.998  3405 
9-998  3387 
9.9983368 
9.9983350 


9-99M33  = 


9-998  2997 
9.9982979 
9.998  2960 
9-998=941 
9.998  2922 
9.998  2904 


9.998  2885 


9.998  2866 
9.998  2848 
9.998  2829 
9.998  2810 
9.998  2791 


9-998  2772 
9.9982754 
9.998  2735 
9.998  2716 
9.9982697 
9.998  2678 
9.998  2660 


9.998  2641 
9.998  2622 
9.99S  2603 
9.998  2584 
9.998  2565 


9.998  2546 


9.9982527 
9.998  250S 
9.998  2489 
9.998  2470 
9.998  2452 


9-998  2433 
9.998  2414 
9-998  =395 
9.9982376 
9998  =357 
9-998  2338 


9.9982318 

Sin 


sr 


3^1 


10 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Sin 

8.9544991 

8.9547319 
8.954  9645 
8.955 1971 
8.9554295 
8.9556618 


8-955  ^940 
8.956  1260 
8.9563579 
8.9565897 
8.9568214 
8.9570529 


-957  2843 


8.9575156 
8.957  7468 

8.957  9779 
8.9582088 
8.9584396 

8.958  6703 


8.958  9008 

8.959  1312 
8.9593615 
8.9595917 
8.9598218 


8.9600517 


8.9602815 
8.960  5 112 
8.9607408 

8.960  9702 

8.961  1996 


8.961  4288 


8.961  6579 

8.961  8868 

8.962  1 157 
8.962  3444 
8.962  5730 


8.962  8014 

8.963  0298 
8.963  2580 
8.963  4861 
8.963  714X 
8.963  9420 


8.964  1697 


8.964  3974 

8.964  6249 
8.9648523 

8.965  0795 
8.965  3067 


8-965  5337 
8.965  7606 

8.965  9874 

8.966  2141 
8.966  4406 
8.9666671 
8.966  8934 


8.967  1196 
8.967  3456 
8.9675716 

8.967  7974 
8.9680231 

8.968  H87 

Cos 


2328 

23^-6 
2326 
2324 
2323 
2322 
2320 
2319 
2318 
2317 

2315 
2314 

2313 

2311 
2311 

2309 
1308 

1307 
2305 

-304 
^303 
2302 
2301 
2299 
2298 
2297 
2296 
2294 
2294 
2292 


2289 
2289 
2287 
2286 
2284 
2284 
2282 
2281 
2280 
2279 


2275 
2274 
2272 
2272 
2270 
2269 
2268 
2267 
2265 
2265 
2263 
2262 
2260 
2260 
2258 
2257 
2256 


Tang   d.  c. 


3.956  2672 


8.9565019 
89567365 

8.956  9709 

8.957  2053 
8-957  4395 


8-9576735 


8.9579075 
8.958  1413 
8.9583750 
8.958  6086 
8.958  8421 


8-9590754 


8.959  3086 
8.9595417 
8-959  7747 
8.9600075 

8.960  2402 


8.960  4728 


8.900  7053 
8.9609377 
8.961  1699 
8.961  4020 
8.961  6340 


8.961  8659 


8.9620976 
8.962  3292 
8.962  5607 

8.962  7921 

8.963  0234 


8.963  2545 


8.963  4855 
8.963  7164 

8.963  9472 

8.964  1778 
8.964  4084 


8.964  6388 


8.9648691 
8.965  0993 
8.965  3293 
8.965  5592 
8.965  7891 


8.966  oiJ 


8.966  2483 
8.9664778 
8.966  7071 

8.966  9363 

8.967  1654 


8.967  3944 


8.967  6233 

8.967  8520 

8.968  0807 
8.968  3092 
8.968  5376 


8.9687658 


8.968  9940 

8.969  2220 
8.969  4499 
8.969  6777 
8.969  9054 


.970  1330 


2347 
2346 
2344 
2344 
2342 
2340 
2340 
2338 
2337 
2336 
2335 
2333 
2332 
2331 
2330 
2328 

23^6 
2325 

2324 
2322 
2321 

2320 
2319 

2317 

2316 
2315 
2314 

2313 
2311 

2310 

2309 
2308 
2306 
2306 
2304 
2303 
2302 
2300 
2299 
2299 
2297 
2295 
2295 
2293 
2292 
2291 
2290 
2289 


2287 
2285 
2284 
2282 
2282 
2280 
2279 
2278 

2276 


Cotg 

I-043  7328 
1.043  4981 
1.043  2635 
1.043  0291 
1.042  7947 
1.042  5605 


[.042  3265 


1.042  0925 
1.041  8587 
1.041  6250 
1.041  3914 
1^411579 


[.0409246 


1.040  6914 
1 .040  45  83 
1.0402253 
1.0399925 
1.0397598 


1.0395272 


1.0392947 
1.039  06:3 
1.038  8301 
1.038  5980 
1.038  3660 


1.038  1341 


1.037  9024 
1.037  6708 

1-0374393 
1.037  2079 
1.036  9766 


.036  7455 


1.036  5145 
1.036  2836 
1.0360528 
E.035  8222 
1.035  5916 


[.0353612 


1.035  1309 
1.034  9007 
1.0346707 
1.0344408 
1.034  2109 


-033 


[.033  7517 
1.033  5222 
1-033  2929 
[.033  0637 
1.032  8346 
1.032  6056 


1.0523767 
1.032  1480 
1.031  9193 
1.031  6908 
1.031  4624 


2342 


Cotg 


d.c. 


1.03 1  0060 
1.030  7780 
1.0305501 
1.C303223 
1.0300946 


.029  8670 


Tans 


Cob 

9.998231 


9.998  2259 
9.998  2280 
9.998  2261 
9.998  2242 
9.998  2223 


9.998  2204 


9.9982185 
9.998  2166 
9.998  2147 
9.9982128 
9.998  2108 


9.998  2089 


9.998  2070 
9.9982051 
9-998  2032 
9.998  2013 
9.998  1993 


9-998  1974 
9.998  1955 
9.998  1936 
9.998  1916 
9-998  1897 
9.998  1878 


743 


9.998  1723 
9.998  1704 
9.998  1685 
9.998  1665 
9.998  1646 


9.998  1626 


9.998  1607  j 
9.998  1588  I 
9.99815681 
9.998  1549  I 
9-998  1529 


9.9981510 


9.998  1490 
9.998  1471 
9.998  1451 
9.998  1432 
9.998  1412 


9-998  1393 


9.998  1373 
9.998  1354 
9.998  1334 
9.9981315 
9-998  1295 


19981275 


9.998  1256 
99981236 
9.998  1217 
9-9981197 
9.998 


9.9981158 

Sin 


84= 


SI 


50  1 


49 


48 


47 


4(1 


45 


44 


13 


42 


41 


40 


323 


30 


31 


32 


33 


34 


35 


3G 


37 


38 


39 


40 


Sin 


57^9 
7915 


8.98 
S.9S 

S.gSzoioo 
8.982  2284 
8.982  4466 
8.9826648 


8.982  8829 


8.983  1008 
8.9833187 
8.983  5364 
8.983  7540 
8.9839715 


8.984  1889 


8.954  4062 
8.984  6234 

8.984  8404 

8.985  0574 

8.955  2742 


8.985  4910 


2186 
2185 
2184 
2182 
2182 
2181 
2179 
2179 
2177 
2176 
2175 
2174 
2173 
2172 


2168 
2166 


^•985  7076  I  ,j5 

8.9S61405  -^^"^ 
8.986  3568 
8.9865730 


:.986  7891 


8.9870051 
8.987  2210 
8.9874367 
8.987  6524 
8.987  8679 


1 0834  I 


8.988  2987 
8.9885139 
8.988  7290 

8.988  9440 

8.989  1589 


8.989  3737 


8.989  5884 

8.989  8030 
8.9900174 
8.9902318 

8.990  4461 


.990  6602 


8.990  8743 

8.991  0882 
8.991  3020 
8.991  5158 
8-991  7^94 


•99t  94^9 


8.992  1563 
8.9923696 
8.9925828 

8.992  7959 

8.993  0089 


8.993  2217 


Cos 


2162 
2161 
2160 

2159 
2157 
2157 
2155 
2155 
2153 

2152 
2151 
2150 
2149 
2148 
2147 
2146 
2144 
2144 
2143 
2141 
2141 
2139 
2138 
2138 
2136 
2135 
2134 
2133 
2132 
2131 
2130 
2128 
2128 
2127 
2125 
2125 
2123 
2123 


lang 

8-9^3  5769 
8.9S3  7975 
8.984  0181 
8.9842385 
8.9844588 
8.984  6790 


i.984  8991 


8.985  1 191 
8.985  33§9 
8.985  5587 
8.985  7783 
8.985  9979 


2173 


8.9864367 
8-9866559 
8.9868750 
8.987  0940 
8.9873129 


8-9875317 

8.987  7503 
8.9879689 

8.988  1874 
8.988  4057 
8.988  6240 


8.988  8421 


8.9890601 
8.989  2780 
8.9894959 
8.9897136 
8.9899312 


8.990  1487 


8.9903661 
8-990  5833 

8.990  8005 

8.991  0176 
8-991  2345 


•9914514 


8.991  6681 

8.991  8848 

8.992  1013 
8.9923178 
8.992  5341 


8-992  7503 

8.992  9664 
8.9931824 

8-993  3983 

8.993  6141 
8.993  8298 


-994  0454 


1.994  2609 
1.994  4763 
1.9946915 
'•994  9067 
1.9951218 


8.995  3367 


■-995  5516 
;.995  7663 
;.995  9810 
•996  1955 
1.996  4100 


8.996  6243 
Cotg 


d.c. 

2206 

2206 

2204 

2203 

2202 

2201 

2200 

2198 

2198 

2196 

2196 

2194 

2194 

2192 

2191 

2190 

2189 

2188 

2x86 

2186! 

2185 

2183 

2183 

2l8l 

2180 
2179 

2179 
2177 
2176 

2175 

2X74, 

2172  I 
2172  ! 
2171  . 
2169 
2169 
2167 

2167 

2165  J 

2165  ' 

2163 

2162: 

2161; 

2160 

2159 

2158 

2157: 

2156' 

2X55  |. 

2154 
2152 
2152 
2151 
2149 
2149 

2147 
2147 
2145 
2145 
2143 


Cotg 

.0164231 
.016  2025 
.015  9819 
.0157615 
.0155412 
.015  3210 


.015  1009 
.014  8809 
,0146611 

.0144413 
,0142217 
.0140021 


.013  7827 


•013  5633 
.013  3441 
,013  1250 
.012  9060 


,0124683 


0122497 
012  03 1 1 
,011  8126 
,0115943 
on  3760 


.01  ] 


'579 


0109399 
010  7220 
010  5041 
010  2864 
0100688 


0098513 


009  6339 
0094167 
009  1995 
008  9824 
008  7655 


008  5486 


,008  3319 
,008  1 152 
,007  8987 
007  6822 
,007  4659 


,007  2497 


,0070336 
,006  8176 
,006  6017 
006  3859 
006  1702 
^9546 


005  7391 
005  5237 
005  3085 
005  0933 
004  8782 


004  6633 


004  4484 
004  2337 
004  0190 
003  8045 
0C3  5900 


0033757 


Tan2 


Co« 

9.997  9960 

9-997  9939 
9.9979919 

9-997  9899 
9.997  9879 

9-997  9858 


9-9979838 
9.9979818 
9-997  9797 
9-9979777 
9-997  9757 
9997  9736 
9.9979^16 


9-997  9695 
9-997  9675 
9-997  9^'55 
9.997  9634 
9.997  9614 


9-997  9593 


9-997  9573 
9-9979552 
9.9979532 
9-997  95" 
9-997  9491 


9-997  9470 
9-997  9459 
9-997  9429 
9-997  9409 
9-9979388 
9.9979368 


9-997  9347 


9.9979326 
9-997  9306 
9-997  9285 
9.997  9265 
9-997  9244 


9.997  9223 


9.997  9203 
9.9979182 
9.997  9161 
9-9979141 
9.9979120 


9.997  9099 


9-997  9078 
9-997  9058 
9-997  9037 
9.997  9016 
9-997  8996 
9-997  8975 


9.997  8954 

9-997  8933 
9.9978912 
9.997  8892 
9-9978871 


9.997  8850 


9.997  8829 
9.997  8808 
9-997  8787 
9.997  8767 

9-997  8746 


9.997  8725 

Sin 


30 


29 


28 


27 


26 


25 


24 


23 


50 
40 
30 
20 
10 


22 


21 


o  120 


84^ 


81* 


S94 


b" 


8S6 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


Sin 

9.007  0436 
9.007  2497 
9.0074556 
9.007  6615 

9.007  8672 

9.008  0729 
9.008  Z784 


9.008  4839 
9.008  6892 

9.008  8945 

9.009  0996 
9.009  3047 


9.009  5096 
9.0097145 
9.0099193 
9.010 1239 

9.010  3285 
9.0105330 


9.010  7374 


9.010  9416 

g.oii  1458 
9.C11  3499 

9-OII5539 

9.011  7578 


9.011  9616 


9.012  1653 
9.0123689 
9.0125724 
9.0127758 
9.0129791 


1823 


9.013  3855 
9.013  5885 
9.0137914 

9.013  9942 

9.014  1970 


9.014  5996 
9.014  6022 

9.014  8046 

9.015  0070 
9.015  2092 
9.015  4114 


9.0158154 
9.016  0173 
9.016  2191 
9.016  4208 
9.016  6224 
9.016  8239 


9.0170253 
9.017  2266 
9.0174278 
9.017  6290 
9.017  8300 


2061 
2059 
2059 

2057 
2057 
2055 
2055 
2053 
2053 
2051 
2051 
2049 
2049 
2048 
2046 
2046 
2045 
2044 
2042 
2042 
2041 
2040 
2039 
2038 

2037 
2036 
2035 
2034 
2033 
2032 

2032 

2030 
2029 
2028 
2028 
2026 
2026 
2024 
2024 
2022 
2022 
2021 
2019 
2019 
2018 
2017 
2016 
2015 
2014 
2013 
2oia 
2012 
2010 
2009 
2009 
2007 
2007 
2005 
2005 
1004 


Tang 

9.009  2984 
9.009  5065 
9.009  7146 

9.009  9226 

9.010  1305 


9.0105461 


9.0107537 
9.0109612 
9.01 1  1686 
9.01 1  3759 
9.011  5831 


9-0"  7903 


9.0119973 
9.012  2042 
9.012  4110 
9.012  6178 
9.012  8244 


9.013  0310 


9.014  6799 

9.014  8856 

9.015  0912 
9.015  2967 


9.0155021 


9.0157074 

9.015  9126 

9.016  1177 
9.016  3227 
9.016  5276 


90167325 
9.0169372 
9.017  1418 
9.017  3464 
9.017  5508 
9.0177552 


90179594 
9.018  1636 
9.018  3677 
9.0185717 
9.0187756 
9-0189794 


9.019  1831 
9.0193867 
9.0195902 
9.0197936 

9.019  9969 

9.020  2002 


9.0204033 
9.020  6064 

9.020  8093 

9.021  0122 
9.021  2150 
9.021  4176 


9.021  6202  ; 


d.  c. 

2081 
2081 
2080 

2079 
2078 
2078 

2076 

2075 

2074 

2073 
2072 
2072 

2070 
2069 

2068 
2068 

2066 
2066 
2064 
2064 
2062 
2062 
2061 

2059 
2059 
2058 
2057 

2056 

2055 
2054 

2053 

2052 
2051 

2050 

2049 
2049 
2047 

2046 
2046 

2044 
2044 

2042 

2042 

2041 
2040 

2039 
2038 

2037 

2036 

2035 
2034 
2033 
2033 
2031 

2031 
2029 
2029 

2028 
2026 
2026 


Cotg 

0.990  7016 


0.9904935 
0.990  2854 
0.9900774 
?9  8695 
0.989  6617 


0.9894539 


0.989  2463 
0.989  0388 
0.9888314 
0.988  6241 
0.9884169 


0.988  2097 


0.986  0027 
0.987  7958 
0.987  5890 
0.987  3822 
0.987  1756 
0.986  9690 


0.986  7626 
0.986  5562 
0.986  3500 
0.986  1438 
0-985  9377 
0-985  7318 
0.985  5259 
0.985  3201 
0.985  1144 
0.984  9088 
0.984  7033 


0.9844979 


0.984  2926 
0.9840874 
0.983  8823 
0.983  6773 
0.983  4724 


0.9832675 


0.983  0628 
0.9828582 
0.982  6536 
0.9824492 
0.982  2448 


52  0406 


0.981  8364 
0.981  6323 
0.981  4283 
0.981  2244 
0.981  0206 


0.9806133 
0.980  4098 
0.980  2064 
0.9800031 
0.979  7998 


0.979  5967 


0.979  3936 
0.979  1907 
0.9789878 
0.978  7850 
0.978  5824 

0978  3798 


Coi 


9-997  7453 


9-997  743  » 
9.9977410 
9-997  73^8 
9.997  7367 
9-997  7345 


9-997  73»3 


9-997  7302 
9.997  7280 
9-997  7259 
9-997  7237 
9-997  7215 


9.9977194 


9.9977172 
9.9977151 
9.9977129 
9.9977107 
9.997  7086 


9.997  7064 
9.997  7042 
9.997  7020 
9-997  6999 
9-997  6977 
9.997  6955 


9-997  6933 


9.9976912 
9.997  6890 
9.997  6868 
9.997  6846 
9-997  6825 


9.997  6803 


9.9976781 
9.997  6759 
9-997  6737 
9.997  6715 
9.997  6694 


9.997  667a 


9.997  6650 
9.997  6628 
9.997  6606 
9.997  6584 
9.997  6562 


9-997  6540 


9.9976518 
9.997  6496 
9.997  6474 
9.997  6452 
9.9976430 


9.997  6408 


9.997  6386 
9.997  6364 
9.997  6342 
9-997  (5320 
9-997  6298 


9-997  6276 


9-997  6254 
9.997  6232 
9.997  6210 
9.997  6188 
9.997  6166 


9.997  6143 


10 


Cos 


Cotg       d.  c.       Tang 


Sin 


84*" 


890 


10 


Sin 
9.019 1346 


9.019  4348 
9.019  6350 
9.019  8351 
9.0100351 
9.0202350 


9.020  4348 
9.020  6346 

9.020  8342 
9.0210337 

9.021  2332 
9.021 4325 


9.021  6318 


9.021  8310 
9.022030c 

9.022  2290 
9.022  4279 
9.022  6267 


9.024  2138 
9.0244117 
9.024  6096 

9.024  8074 

9.025  0051 


9.025  2027 


9.025  4002 
9.025  5977 
9.025  7950 
9.025  9922 
9.026 1894 


9.026  3865 


9.026  5834 

9.026  7803 
9.0269771 
9.027 1738 

9.027  3704 


9.027  5669 


9.028  9401 
9.029 1339 
9.0293316 

9.029  5272 
9.029  7228 


9.C299182 
9.030 1136 
9.030  3088 
9.030  5040 
9.030  6991 
9.0308941 


9.031  0890 

Cos 


2002 
2002 
2001 
2000 

1999 

1998 
1998 
1996 
1995 
1995 
1993 
1993 
1992 
1990 
1990 
1989 
1988 
1987 

1986 

1985 
1985 
1983 
1982 

1982 
1981 
1979 
1979 

1978 

1977 

1976 

1975 

1975 
1973 
1972 
1972 
1971 
1969 
1969 
1968 
1967 

1966 

1965 
1965 
1963 
1963 

1961 
I96I 
i960 

1959 
1958 
1957 

1956 
1956 
1954 

'954 
1952 
1952 
1951 
1950 
'949 


Tanc 


9.02 


I  6202 


9.021  S227 
9.0220251 

9.022  2274 
9.022  4296 
9.022  6318 


9.022  8338 

9.023  0357 
9.023  2376 
9.023  4393 
9.023  6410 
9.023  8426 


9.024  0441 


9.024  2455 
9.0244468 
9.024  6480 

9.024  8491 

9.025  0501 


9-o^5  '5'o 


9.0254519 

9.025  6526 

9-0^5  8533 
9.0260539 

9.026  2544 


9.026  4548 
9.026  6551 

9.026  8553 

9.027  0554 
9.027  2554 
9.027  4554 


9.027  6552 


9.027  8550 

9.028  0546 
9.028  2543 
9.0284537 
9.028  653" 


9.028  8524 
9.0290517 

9.029  2508 
9.029  4498 
9.029  6488 
9.029  8477 
9.0300464 


9.0302451 
9.0304437 
9.030  6422 

9.030  8407 

9.031  0390 


9.031  2373 


9.0314354 
9.0316335 

9.031  8315 
9.0320294 

9.032  2272 


9.032  4249 

9.032  6225 
g.032  8200 
9.0330175 

9.033  2149 
90334 


9.0336093 


Cot' 


d.c. 

2025 
2024 
2023 

2022 

202  2 
2020 
2019 
2019 
2017 
2017 
2016 
2015 
2014 
2013 


2010 
2009 
2009 
2007 
2007 
2006 
2005 
2004 
2003 
2002 
2001 
2000 
2000 
1998 

1998 

1996 
1996 

1995 
1994 
1993 
1993 
I99I 
1990 
1990 
1989 
1987 
1987 
1986 
1985 
1985 
1983 
1983 
I981 
I981 
1980 
1979 
1978 

'977 
1976 

1975 
•975 
'974 
1972 
197- 


Cotg 
0-978  3798 


0.978  1773 
0-977  9749 
0.977  7726 
0-977  5704 
0.977  3682 


0.977  1662 


0.976  9643 
0.976  7624 
0.976  5607 
0.976  3590 
0-976  1574 


0-975  9559 


0.975  7545 
0-975  553^ 
0.975  3520 
0.975  1509 
0-974  9499 


0-974  7490 


0.974  5481 
0.974  3474 
0.974  1467 
0.973  946' 
0.973  7456 


0-973  5452 


0.973  3449 
0.973  '447 
0.972  9446 
0.972  7446 
0.972  5446 


0.972  3448 


d.c. 


0.972  1450 
0.971  9454 
0.971  7458 
0.971  5463 
0.971  3469 


0.971  1476 


0.970  9483 
0.970  7492 
0.970  5502 
0.9703512 
0.970  '523 


0.969  9536 
0.969  7549 
0.969  5563 
0.969  3578 
0.969  1593 
0.968  9610 


7627 


0.968  5646 
0.968  3665 
0.968  1685 
0.967  9706 
0.967  772S 


Cos 

9976143 


9976121 
997  6099 
997  6077 
997  6055 
997  6033 


997  6oi 


997  59S» 
997  5966 
997  5944 
997  59^^ 
997  5899 


997  5877 


9975855 
997  5833 
9975810 
997  5788 
997  5766 


997  5743 


9975587 
997  5565 
997  5542 
997  5520 
997  5497 


Tau. 


997  5475 


997  5453 
997  5430 
997  5408 
9975385 
997  5363 


997  5340 


9975318 
997  5295 
997  5273 
997  5250 
^975227 


,9975205 


9975182 
9975160 

9975137 
9975115 
997  5092 


997  5069 


997  504 
997  5024 
997  500 
997  4979 
997  4956 


997  4933 


997  49 
997  4888 
997  4865 
997  4843 
9974820! 


997  4797 


Sin 


83' 


J28 


r^ 

w 

Sin   1  d. 

Tang 

d.  c.    Cotg 

Cos 

— 
d. 

» 

, 

20 
21 

22 

i 

23 

24 
25 
26 
27 
28 
29 
30 

o 

lO 

20 

30 
40 

50 
0 
10 

20 

30 
40 

50 
0 
10 
20 
30 
40 
50 
0 
10 
20 
30 
40 

SO 
0 
10 
20 

30 
40 
50 
0 

10 
20 

30 
40 

50 
0 
10 
20 

30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 

30 
40 

50 
0 
10 
20 
30 
40 
50 
0 

9.042  6249 

1897 
1896 
1895 
1894 
1893 
1893 
1891 
1891 
1890 
1889 
1888 
1888 
1886 
1886 
1885 
1884 
1883 
1883 
1882 
1880 
1880 
1880 
1878 
1877 
1877 
1876 
1875 
1874 
1874 
1872 

1872 

1871 
1870 
1870 
1868 
1868 
1867 
1866 
1865 
1865 
1863 
1863 
1862 
1861 
1861 
1859 
1859 
1858 

1857 
1857 
1855 
1855 
1854 
.853 

i853 
1851 
1851 
1850 
1849 
.849 

9.045  2836 

1920 
1919 
1918 
1918 
1917 
1915 
1915 
1915 

1913 
1913 
1911 
1911 
1910 
1910 
1908 
1908 

1906 
1905 
1904 
1904 
1903 
1902 
1901 
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9.996  9090 
9.996  9065 
I  99969040 

Sin 


10 


83' 


fr 


331 


50 


ol 


53 


54 


55 


5G 


57 


58 


59 


60 


SId 


9.075  4799 

9.075  6556 
9.0758312 

9.076  0067 
9.076 1822 
9-0763575 
9.076  5329 


9.076  7081 

9.076  8833 

9.077  0584 
9.077  2334 
9.077  4083 

90775^3^ 

9.077  7580 
9.0779327 

9.078  1074 
9.078  2820 
9.0784565 


9.078  6310 
9.078  8054 

9.078  9797 
90791539 

9.079  3281 
9.079  5022 


9.079  6762 


9.079  8502 

9.080  0240 
9.080 1979 
9.0803716 
9.0805453 


9.080  7189 


9.080  8924 

g.o8i  0659 

9.081  2393 
9.081  4126 
9.081  5858 


9.081  7590 

9.081  9321 

9.082  1052 
9.082  2781 
9.0824510 
9.082  6239 


9.082  7966 

9.082  9693 

9.083  1419 

90833145 
g.083  4870 
9.083  6594 


9-0838317 
9.084  0040 
9.084  1762 
9.084  3484 
9.084  5204 
9.084  6924 


9.084  8643 

9.085  0362 
9.085  2080 
9-085  3797 
9.085  5514 

9-085  7^30 
9.085  894s 

Cos 


Tung 

9.078  5760 


9.078  7542 
9.0789323 

9.079  1 103 
9.C79  2883 
9.079  4662 


9.079  6441 
9.079  8218 

9.079  9995 

9.080  1771 
9.080  3547 
9.080  5322 


9.080  7096 

9.080  8869 

9.081  0642 
9.081  2414 
9.0814185 
9.081  5956 


9.081  7726 

9.081  9495 

9.082  1264 
9.082  3032 
q  082  4799 
9.082  6565 
9.082  8331 


9.083  0096 
9.083  i860 
9.083  3624 
9.083  5387 
9.083  7149 


9.0840672 
9.0842432 
9.084  4191 
9.084  5950 
9.084  7708 


9.084  9466 


9.085  1222 
9.085  2978 
9.085  4734 
9.085  6488 
9.085  8242 


9.085  9996 


9.086  1748 
9.086  3500 
9.086  5251 
9.086  7002 
9.086  8752 


9.0870501 


9.087  2249 
9.087  3997 
9.087  5744 
9.087  7491 
9.087  9236 


9.0880981 


9.088  2726 
9.088  4470 
g.c88  6213  j 
9.088  7955 
g.o88  96g7 
9.o8g  1438  I 

Cot- 


d.  c. 

782 
781 

1780 
780 
779 
779 
777 

777 
776 
776 
775 
774 
773 

773 
772 
771 
771 
770 
[769 

769 
768 
767 
766 
766 

765 
764 
764 
763 
762 
1762 

761 
760 
759 

^759 
758 
758 
756 
756 

1756 
754 
754 
754 
752 

75i 
751 
751 
750 

749 
748 

'748 
747 
747 
745 
745 
745 
744 
743 
742  I 
742  I 


Cotr 


0.921  4240 


o.g2i  2458 
o.g2i  0677 
o.g2o88g7 
0.9207117 
0.9205338 


0.9203559 


0.920  1782 
0.920  0005 
o.gig  822g 

0.9196453 
0.919  4678 


0.9  ig  2go4 


o.gigii3i 
o.gi8  g358 
0.9187586 
0.918  5815 
0.9184044 


o.gi8  2274 


0.9180505 
0.9178736 
0.917  6968 
0.917  5201 
0-917  3435 


0.917  1669 


o.gi6  g904 
0.916  8140 
0.916  6376 
0.9164613 
0.916  2851 


0.916  io8g 


0.9159328 
0.915  7568 
0.9155809 
0.9154050 
0.9152292 


0.9150534 


0.9148778 
0.914  7022 
0.914  5266 
0.9143512 
0.9141758 


0.9140004 


0.913  8252 
0.913  65CO 

0-9134749 
0.913  2998 
0.913  1248 


0.9129499 


0.9127751 
0.9 1 2  6003 
0.9124256 
0.912  2509 
0.9120764 


0.911  9019 


0.911  7274 
0.9115530 
0.911  3787 
o.gii  2045 
0.91X  0303 


0.9108562 


d.  c.        Tan 


83' 


Cos 

9.996  9040 
g.996  9014 
g.g96  8989 
9.996  8964 
9.996  893g 
g.996  8913 


g.gg6  8888 


g.9g6  8S63 
9.9g6  8837 
g.gg6  8812 
g.g96  8787 
9.g96  8761 


9-996  8736 


9.9968711 
9.gg6  8685 
g.g96  8660 
9-9968635 
9.9g686o9 


9.gg6  8584 
9-9968558 
9-996  8533 
9.996  8507 
9.996  8482 
9.9968457 


9.9968431 


g.996  8406 
9.996  8380 
99968355 
9-996  832g 
9-996  8304 


9.9g6  8278 


g.9g6  8252 
g.gg6  8227 
9.996  8201 
9.996  S176 
9.996  8150 


9-9968125 


9.g96  8099 
9-996  8073 
g.996  8048 
9.g96  8022 
9996  7996 


9-996  7g7 


9-996  7945 
9-9967919 
9996  7894 
9.996  7S68 
99967842 


9-9967817 


9-9967791 
9-996  7765 
g.996  7739 
9-9967714 
9.996  7688 


9.gg6  7662 
g.gg6  7636 
9.996  7610 
9-996  7585 
9-9967559 
99967533 
9.996  7507 

Sin 


10 


332 


Sin 

.  d. 

Tang 

d.c. 

Cotg 

Cos 

d. 

ft 

' 

0 

0 
10 

9.085  8945 

1714 

9.089  1438 
9.0893178 

1740 
1740 
1739 
1738 

1737 
1737 

1737 

1735 
1735 
1734 
^734 
1733 

1732 
1732 
1731 

0.910  8562 

9.996  7507 

26 
26 

0 
50 

60 

9.086  0659 

0.9106822 

9.996  7481 

'l'^ 

20 

9.086  2373  i:i:: 

9.0894918 

0.9105082 

9-996  7455 

40 

30 

9.086  4086 

1712 

9.089  6657 

0.910  3343 

9.996  7429 

V, 

30  i    II 

40 

9.086  5798 

9.089  8395 

0.910  1605 
0.909  9868 

9.996  7404 

20 

1 

50 
0 
10 

9.0867510 

1711 
1711 

1709 
1709 
1709 
1707 
1707 
1706 
1706 

1705 
1704 
1704 
1702 
1703 
1701 

9.0900132 

9.996  7378 

;6 
26 

10 
0 

50 

59 

9.086  9221 

9.090  1869 

0.909  8131 

9.996  7352 

9.087  0932 

9.090  3606 

0.909  6394 

966-6  7326 

20 

9.087  2641 

9.0905341 

0.909  4659 

9.996  7300 

26 
"6 

40 

730 

-,o 

9.087  4350 

9.090  7076 

0.909  2924 

9.996  7274 

30 

40 

9.087  6059 

9.0908810 

0.909  1 190 

9.996  7248 

26 
26 
26 
26 

20 

1 

2 

50 
0 
10 

9.087  7766 

9.091  0544 

0.908  9456 

9.9967222 

10 
0 
50 

58 

9.087  9473 

9.091  2277 

0.908  7723 

9.9967196 

9.088 1 1 79 

9.091  4009 

0.9085991 

9.996  7170 

111  I 

20 

9.088  2885 

9.091  5741 

0.908  4259 

9.9967144 

26 

40 

.384 

>o 

9.088  4590 

9.091  7472 

0.908  2528 

9.9967118 

26 
26 
26 
26 

30 

•557 

40 

9.088  6294 

9.091  9202 

1729 
1729 
1729 

1727 

1726 
1726 

1725 
1724 
1724 
1722 
1723 
1721 
1721 

1720 

1720 

0.908  0798 

9.996  7092 

20 

3 

50 

0 
10 

9.088  7998 

9.0920931 
9.092  2660 

0.907  9069 

9.996  7066 

lO 

0 

50 

57 

720 

9.088  9700 

0.907  7340 

9.996  7040 

>7» 

9.089 1403 

9.092  4389 

0.907  561 1 

9.996  7014 

i 

20 

9.0893104 

9.092  61 16 

0.907  3884 

9.996  6988 

26 
26 

40 

^0 

9.089  4805 

^' 

9.092  7843 

0.907  2157 

9.996  6962 

30 

860 

40 

9.089  6505 

9.092  9569 

0.9070431 

9.996  6936 

20 

1031 

4 

50 
0 
10 

9.089  8205 
9.C89  9903 

1698 
1&99 
1697 
1697 
1696 
1695 
1695 

1694 

1694 
1692 
1692 
1692 
1691 
1690 
1689 
1689 
1688 

9.093  1295 

0.906  8705 

9.996  6910 

26 
26 

27 

10 
0 
50 

56 

9.093  3020 

0.906  6980 

9.996  6884 

9.090 1602 

9.093  4744 

0.906  5256 

9.9966858 

20 

9.0903299 

9.093  6468 

0.906  3532 

9.9966831 

40 

710 

30 

9.0904996 

9.093  8190 

0.906  1 8 10 

9.996  6805 

26 

30 

1  ni 

40 

9.090  6692 
9.090  8387 

9.093  9913 

0.906  0087 

9.996  6779 

26 

20 

!  34» 
,111 

5 

50 
0 
10 

9.094  1634 

0.905  8366 

9.996  6753 

26 
26 
26 

10 
0 
50 

55 

9.091 0082 

9-094  3355 

0.905  6645 

9.9966727 

9.091 1776 

9.094  5075 

0.905  4925 

9.996  6701 

1368 
•539 

20 

9.091 3470 

9.094  6795 

0.905  3205 

9.996  6675 

27 
26 

40 

CjO 

9.091 5162 

9.0948514 

1718 
1718 
1717 
1716 
1716 
171S 
1714 

0.905  1486 

9.996  6648 

30 

40 

9.091 6854 

9.095  0232 

0.904  9768 

9.996  6622 

26 

20 

G 

50 

0 

10 

9.091 8546 

9.095  1950 

0.904  8050 

9.996  6596 

26 
27 
26 

10 
0 
50 

54 

170 
340 

9.0920237 

9.095  3667 

0.9CH  6333 

9.996  6570 

9.092 1927 

9.095  5383 

0.9044617 

9.996  6543 

?" 

20 

9.092  3616 

9.095  7099 

0.904  2901 

9.9966517 

40 

850 

30 

9.092  5305 

9.095  8814 

0.904  1 186 

9.996  6491 

26 

30 

loio 

40 

9.092  6993 

1687 
1687 
1686 
1686 

9.096  0528 

0.903  9472 

9.996  6465 

20 

II90 

1360 
1530 

7 

50 

0 
10 

9.092  8680 

9.096  2241 

1713 
1712 
1712 
1711 
1710 
1710 
1709 
1709 
1708 
1707 
1706 
1706 
1705 
1705 
1704 
1703 
1703 
1702 
1701 

0.903  7758 

9.996  6438 

26 
26 
26 

10 
0 

SO 

53 

9.093  0367 

9.096  3955 

0.903  6045 

9.996  6412 

9.093  2053 

9.096  5667 

^•903  4333 

9.996  6386 

KQA 

20 

9.093  3739 

1684 
1684 
1684 
1683 
1682 
i68i 

9.096  7379 

0.903  2621 

9.996  6360 

40 

;t? 

3^ 

9-C93  54=3 

9.096  9090 

0.903  0910 

9.996  6333 

30 

40 

9.093  7107 

9.097  0800 

0.902  9200 

9.996  6307 

26 

20 

845 

8 

50 
0 

JO 

9.C93  8791 

9.0972510 

0.902  7490 

9.996  6281 

17 
26 
26 

10 
0 
50 

52 

9.094  0474 

9.097  4219 

0.9025781 

9.996  6254 

9.0942156 

9.097  5928 

0.902  4072 

9.996  6228 

1351 

20 

9-C'94  3837 

9.097  7636 

0.902  2364 

9.996  6202 

40 

.511 

30 

9.0945518 

9-097  9343 

0.902  0657 

9.996  6175 

11 

30 

40 

9.0947198 

1679 
1679 
1678 
1678 

9.098  1049 

0.901  8951 

9.996  6149 

20 

68U 

9 

50 
0 
10 

9.094  8877 
9.C95  0556 

9.095  2234 

9.098  2755 

0.901  7245 

9.9966122 

26 
26 

10 

0 

SO 

51 

168 

336 

9.098  4460 

0.901  5540 

9.996  6096 

9.098  6165 

0.901  3835 

9.996  6070 

20 

9.095  39'-- 

16-7 

9.098  7869 

0.901  213 1 

9.996  6043 

11 

40 

18 

30 

9.095  5589 

9.098  9572 

0.901  0428 

9.9966017 

30 

1176 

40 

9.095  7265 

1675 
1675 

9.099  1275 

09008725 

9.996  5990 

26 
27 

20 

M44 

10 

5" 
0 

9.095  8940 
9.0960615 

9.099  2977 

0.900  7023 

9.996  5964 
9.996  5937 

10 
0 

50 

9.0994678 

0.900  5322 

' 

^ 

Coi 

d. 

Cotg 

d.c. 

Tang 

Sin 

^ 

" 

1 

82' 


388 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Sin 

9.0960615 
9.096  2189 
9.096  3963 
9.096  5636 
9.096  7308 
9x596^980 


9.0970651 
9.097  2321 
9.097  3990 
9.097  5659 
9.097  7328 
9.097  8995 


9.098  0662 

9-098  23^9 
9.098  3995 
9.098  5660 
9.098  7324 
9.098  8988 


9.0990651 


9.0992313 
9.099  39T5 
9.099  5636 
9.099  7297 

9-099  «957 


9.10J  0558 


9.101  2213 
g.ioi  386} 
9.101  5520 
9.101  7173 
9.101  8825 


9.103  2020 
9.103  3667 
9.1035312 
9.103  6958 
9.103  8602 


9.104  0246 


9.104  1569 
9.1043532 
9.1045174 
9.IC46815 
9.104  8456 


9.105  0096 
9.105  1736 
9.105  3375 
9.105  5013 
9.105  6651 
g.105  8288 


9.105  9924 


Cos 


674 

674 
673 
672 

672 

671 

670 
669 
669 
669 
667 
667 
667 

666 

665 
664 
664 
663 
662 
662 
661 
661 
660 
659 
659 
658 

^^ 
657 

656 
655 
655 
654 
653 

652 
652 
651 
650 
650 
649 
648 
648 

Hi 
647 
645 
646 
644 
644 
643 

642 
641 
641 
640 
640 
639 
638 
638 
637 
636 


Tang 
9.099  467 


9.099  6379 
9.099  8079 

9.099  9778 

9.100  1477 
9.1003175 


9.1004872 
9.1006569 
9.1008265 
9.1009961 
9.101  1656 
9.101  3350 


9.101  5044 


9.101  6737 
g.ioi  8429 
9.1020121 

9.102  1812 
9.102  3502 


9.102  5192 
9.1026881 

9.102  8569 

9.103  0257 
9.103  1945 
9.1033631 


9.103  5317 


9.103  7002 

9.103  8687 
9.1040371 

9.104  2055 
9.1043738 


9.104  5420 


9.104  7101 

9.104  8782 

9.105  0462 
9.105  2142 
9.105  3821 


9.105  5500 


9.1057177 

9.105  8854 
9.1060531 

9.106  2207 
9.106  3882 


9-1065557 
9.1067231 

9.106  8904 
9.1070577 

9.107  2249 
9.107  3921 


9.107559] 


9.107  7262 

9.107  8931 

9.108  0600 
9.108  2269 
9.1083937 


9.108  5604 
9.108  7270 

9.108  8936 
9.1090602 

9.109  2266 
9.109  3930 


9.109559.1 


Cotg 


d.  c. 


Cotg 


0.9005322 


0.9003621 
0.900  1921 
0.9000222 
0.899  8523 
0.899  6825 


0.8995128 


0.899  3431 
0.899  1735 
0.899  0039 
0.898  8344 
0.898  6650 


0.8984956 


0.898  3263 
0.898  1571 
0.897  9879 
0.8978188 
0.897  6498 
0.897  4808 


0.8973119 
0.897  1431 
0.896  9743 
0.896  8055 
0.896  6369 


0.8964683 


0.896  2998 
0.896  1313 
0.895  9629 
0.895  7945 
0.895  6262 


0.895  4580 


0.895  -899 
0.895  1218 
0.8949538 
0.894  7858 
0.8946179 


0.8944500 


0.894  2823 
0.894  1 146 
0.893  9469 
0.893  7793 
0.8936118 


0.893  4443 


d.c. 


0.893  2769 
0.893  1096 
0.892  9423 
0.8927751 
0.892  6079 


0.692  4409 


0.892  2738 
0.892  1069 
0.891  9400 
0.891  7731 
0.891  6063 


0.891  4396 


0.891  2730 
0.891  1064 
0.890  9398 
0.8907734 
0.890  6070 


0.890  4406 


Cob 


9-99^  5937 


996  591 1 

996  5884 
996  5858 
9965831 
996  5805 


9965778 


996  575^ 
9965725 
996  5699 
996  5672 
996  5645 


9965619 


9965592 
9965566 

9965539 
9965512 
996  5486 


996  5459 


9965432 
996  5406 
9965379 
9965352 
9965326 


9965272 
996  5245 
9965219 
9965192 
9965165 


996  5299 


9965138 


9965112 
9965085 
996  5058 
9965031 
996  50^4 


9964977 


996495 
996  4924 
996  4897 
9964870 
996  4843 


9964816 


996  4789 
996  4762 

9964735 
996  4708 
9964682 


9964655 


996462(5 
996  4601 
996  4574 
996  4547 
996  4520 


^9^4493. 
996  4466 
9964438 
9964411 
9964384 
9964357 


Tang 


}-996  4330 

Sin 


50 


50  ! 
40  ; 
30  1 
20  I 


41) 


48 


47 


4G 


44 


43 


50 
40 


41 


40 


82' 


3M 


20 


21 


22 


23 


24 


25 


2G 


27 


28 


29 


30 


Sin 


9^059924 


06 1560 
063195 
06  4819 
06  6463 

06  8097 


06  9729 


071361 
07  2993 
07  4623 
07  6253 
07  7883 


079512 


08 1 140 
08  2768 
084395 
08  6021 
08  7647 


08  9272 


09  0897 
09  2521 
09  4144 
095767 
097389 


09  9010 


00631 

02251 
03871 
05490 
07108 


o  8726 


10343 

r  i960 
13576 
15191 
I  6806 


I  8420 


20033 
2  1646 

2  3^59 
2  4870 
26481 


2  8092 


29702 

3  13J1 
32920 
34528 
36135 


3  77 


39348 

40954 

42559 
44163 

45767 


47370 


4  8973 
50575 
52176 
53-77 
5-5577, 

5  6977 

Cos 


Tanj 


9-109  5594 


097257 

09  8919 

00581 

o  2242 
03902 


0556^ 


07221 
08879 
10537 
12195 
I  3851 


5508 


1S818 

20472 
22126 
23779 


2543' 


2  7083 
28734 
30385 
32035 
33685 


3  5333 


3  0982 

3  8629 

4  0276 
41922 
43568 


45213 


46858 
4  8502 
50145 
51788 
53430 


55072 


56713 
58353 
5  9993 
61632 
63271 


6  4909 


66546 
68183 
b  9819 

71455 
73090 


2_472_4 
7  6358 
77991 
79624 
81256 
82887 

86149 

87778 
89407 
9 1036 
9  2664 
94291 


Col< 


d.c. 


Cotg 

0.8904406 
0.890  2743 
0.890  1081 
0.889  9419 
0.8897758 
0.889  6098 


0.8894438 


0.889  2779 

0.889  "21 
0.888  9463 
0.888  7805 
0.888  6149 


4492 


0.888  2837 
0.8881182 
0.8879528 
0.887  7874 
0.8876221 


0.88^7  4569 


0.887  2917 
0.8871266 
0.8869615 
0.886  7965 
0.8866315 


4667 


0.8863018 
0.886  1371 
0.885  9724 
0.885  8078 
0.885  6431 


0.885  4787 


0.885  3142 
0.885  1498 
0.8849855 
0.884  8212 
0.884  6570 


0.884  4928 


0.8843287 
0.884  1647 
0.884  0007 
0.883  8368 
0.8S3  6729 


<3  5091 


0.883  3454 
0.883  1817 
0.887  0181 
0.882  8545 
0.882  6910 


5276 


0.882  3642 
0.88 2  2009 
0.8820376 
0.881  8744 
0.881  7113 


a_8_8_ij482^ 
0.881  3851 
0.881  2222 
0.S81  0593 
0.880  8964 
0.880  7336 
0.880  5709 


Tanr 


Cos 


9.996  4330  I 


9.9964303 
9.9964276 
9.9964249 
9.996  4222 
9.996  4195 


9.9964167 


9.9964140 
9.9964113 
9.996  4086 
9.996  4059 
9.9964031 


9.996  4004 


9.996  3977 
9.996  3950 
9.996  3923 
9.996  3895 
9.996  3868 


9.9963841 


9.9963813 
9.9963786 

9-996  3759 
9.9963732 
9.996  3704 


9.996  3677 


9.996  3649 
9.996  3622 
9-996  3595 
9.9963567 
9-996  3540 


9.9963513 


9-996  3485 
9-9963458 
9-996  3430 
9.996  3403 
9.996  3375 


9.996  3348 


9.9963320 
9.996  3293 
9.996  3265 
9.9963258 
9.996  3210 


9.9963183 


9-9963155 
9.9963128 
9.996  3100 
9.996  3073 
9.996  3045 


9.996  3018 


9.996  2990 
9.996  2962 
9.9962935 
9.996  2907 
9996  2879 

9.996  285"2 

9.996  2824 

9.996  279G 

9.996  2769 

9.996  2741 
9-9962713 
9.996 1686 

Sin 


40 


82" 


385 


Sin 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


56977 
58576 
60174 
6177X 
63369 

6  4966 


66561 


68157 
69752 
71346 
72940 
7  4533 


76125 


77717 
79308 
80899 
82489 
84079 


85667 


87256 
88843 

90431 
92017 
93603 


95188 


96773 

9  8357 
99941 
20  1524 
20  3106 


104688 


206269 
20  7850 

20  9430 

21  1009 
21  2588 


21  416; 


215744 
21 7322 

21  8898 
220474 

22  2049 


22  3624 


22519b 
22  6772 

22  8345 
229918 

23  1490 
23  3061 


234632 
23  6202 

23  7771 

23  9340 

24  0909 


24  2477 


24  4044 
245611 
247177 

24  8741 

25  0307 


9.125  1872 


Cos 


1599 
1598 
159S 
1597 
1597 
1596 

159s 
1595 
1594 
1594 
1593 
1592 

1592 
1591 
1591 
1590 
1590 
1588 
1589 
1587 
1588 
1586 
1586 
1585 

1585 
1584 
1584 
1583 
1582 
1582 

1581 

1581 
1580 
1579 
1579 
1579 
1577 
1578 
1576 
1576 
1575 
1575 
1574 
1574 
1573 
1573 
1572 
157X 
1571 
1570 
1569 
1569 
1569 
1568 
1567 
1567 
1566 
1565 
1565 
1565 


Taiu 


9.1205666 
9.1207288 

9.120  8910 

9.121  0532 
9.1 2 1  2153 


9-I2I  3773 


9.1215393 

9. 121  7012 
(7.121  8630 
9.1220248 

9.122  1866 


9.1223482 


9.1242839 


9.1244448 
9.1246057 
9.1247665 

9.124  9272 

9.125  0879 


9.125  2486 


9.1254091 
9.125  5697 
9.1257301 
9.125  8905 
9.1260509 


9.126  2112 


9- 

126  3714 

9- 

12653 

6 

9. 

126  69 

'7 

9- 

12685 

8 

9- 

12701 

8 

9.127 171 


9.1273317 
9.1274915 
9.1276513 

9.127  8IIO 

9.127  9707 


9.128  1303 


9.128  2899 

9.1284494 
9.128  6088 
9.1287682 
9-1^89275 


9.129  0868  j 


Cotg   d.  c. 


0.8805709 


0.880  4082 
0.8802456 
0.8800831 
0.8799206 
0.879  7581 


0.879  5957 


0.8794334 
0.879  2712 
0.879  1090 
0.878  9468 
0.878  7847 


0.8786227 


0.878  4607 
0.878  2988 
0.8781370 

0.8779752 
0.877  CS134 


0.877  6518 


0.8774901 
0.877  3286 
0.877  1671 
0.877  0056 
0.876  8442 


0.876  6829 


0.8765216 
0.876  3604 
0.876  1993 
0.876  03S2 
0.875  8771 


0.875  7'6i 


0.8755552 
0.875  3943 
0.875  2335 
0.875  07^8 
0.874  9121 


C.8747514 


0.874  5909 
0.8744303 
0.874  2699 
0.874  1095 
0-873  9491 


0.873  7888 
0.873  6286 
0.873  4684 
0.873  3083 
0.873  1482 
0.872  98S2 


0.8728282 


0.872  6683 
0.872  5085 
0.8723487 
0.872  1890 
0.8720293 


0.871  8697 


0.871  7101 
0.S71  5506 
0.871  3912 
0.871  2318 
0.871  0725 


0.870  91 


Tang 


Cos 
9.996  2686 


9.996  2658 
9.996  2630 
9.996  2602 
9.996  2575 
9.996  2547 


9.9962519 


9.996  2491 
9.996  2464 
9.996  2436 
9.996  2408 
9.996  2380 


9.9962352 


9.996  2324 
9.996  2297 
9.996  2269 
9.996  2241 
9.9962213 


9.9962185 


9.9962157 
9.9962129 
9.996  2101 
9.996  2073 
9.996  2045 


9.996  2017 


9.996  1989 
9.996  1961 
9.996  1933 
9.996  1905 
9.996  1877 


9.996  1849 


9.996  1821 
9.996  1793 
9.996  1765 
9.996  1737 
9.996  1709 


9.996  1681 


9.996  1653 
9.996  1625 
9.996  1597 
9.996  1569 
9-996  1540 


9996  151^ 
9.996  1484 
9-996  1456 
9.996  1428 
9.996  1400 
9.996  1371 


9.996  1343 


9.9961315 
9.996  12S7 
9.996  1258 
9.996  1230 
9.996  1202 


9.9961174 


9.9961145 
9.996  1117 
9.996  1089 
9.996  1060 
9.996  1032 


9.996  1004 


Sin 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


20 


82* 


386 


Sin 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Tang       d.  c. !      Cotg 


9.126  1246 
9.126  2807 
9.1264367 
9.126  5926 
9.1267485 
9-1^69043 


9.1270600 


9.127  2157 
9.127  3714 
9.1275269 
9.1276825 
9.1278380 


9-1^7  9934 
9.128  1487 
9.128  3040 
9.1284593 
9.128  6145 
9.128  7696 


9.1289247 


9.1290797 
9.1292347 
9.1293896 
9.129  5444 
9.1296992 


9.1298539 


9.130  00S6 
9.1301633 
9.130  3178 
9.1304723 
9.130  6268 


9.1307812 


9-1309355 
9.131  0898 
9.1312441 
9.1313983 
9.131  5524 


9.13 1  7064 


9.131  8605 
9.1320144 

9.132  1683 
9.1323222 
9.1324759 


9-^3-6^97 
9.1327834 
9.1329370 
9.1330906 
9-'33 -441 
91333975 


9'33  5509 


9.1337043 

9.133  8576 
9.1340108 

9.134  1640 
9.1343171 


9.1344702 


Cos 


1564 

1563 
1563 
1562 
1561 
1561 
,561 
1560 
1559 
1559 
1558 
1557 
1557 
1557 
1555 
1556 

1555 
1554 
1553 
1553 
1553 
1552 

1551 
1551 
1550 
1550 

1549 
1548 
1548 
1547 
1547 

1547 
1545 
1545 
1545 
1544 
1543 
1543 
1543 
1542 
1541 
1540 
1541 

'539 
1539 
1539 

\l^ 

1537 
1536 
1536 
1535 
1534 
1534 
1534 

1533 
1532 
1532 
1531 
»53i 


9.1290868 
9.129  2460 
9.1294052 
9.129  5643 
9.1297233 
9.129  8823 


9.1300413 


9.130  2002 
9.1303590 
9.1305178 
9.1306765 
9.1308351 


9.1309937 


9.131  1523 
9.131  3108 
9.1314692 
9.131  6276 
9-1317859 


9-^31  944^ 


9.132  1024 
9.1322605 
9.1324186 
9.1325767 
9.1327347 


9.132  8926 


9.133  0505 
9.133  2083 
9.133  3661 
9-1335^38 
9.1336815 


9.1338391 


9.1339966 
9-1341541 
9-i343"5 
9.1344689 
9.1346263 


9-1347835 
9.1349408 
9.1350979 
9-135  2550 
9.1354121 

9.135  7260 


9.135  8829 
9.1360397 

9.136  1965 
9-1363533 
91365099 
9.136  6665 

9.136  8231 
9.1369796 

9.137  1361 
9.1372925 
9.1374488 


9.1376051 


9.137  7614 

9.137  9175 
9.1380737 
9.1382297 
.?:£3l3858 

9.138  5417 

Cot- 


1592 
1592 

1591 
159c 
1590 
1590 
1589 
1588 
1588 

1587 
1586 
1586 
1586 

1585 
1584 
1584 
1583 
1583 
1582 
I58I 
1581 
1581 

1580 
1579 
1579 

1578 
1578 
1577 

1577 

1576 

1575 

1575 

1574 
1574 
1574 

1572 

1573 
1571 
1571 
1571 
1570 
1569 
1569 
1568 
1568 
1568 
1566 
1566 
1566 

1565 
1565 
1564 
1563 
1563 
1563 
1561 
1562 
1560 
156J 
1559 


0.870913a 


0.870  7540 
0.870  5948 
0.8704357 
0.870  2767 
0.870  1177 


0.8699587 


0.869  7998 
0.869  6410 
0.869  4822 
0.869  3235 
0.869  1649 


0.869  0063 


0.868  8477 
0.868  6892 
0.868  5308 
0.868  3724 
0.868  1141 


0.868  0558 


0.867  8976 
0.8677395 
0.867  5814 
0.867  4^33 
0.867  -653 


0.867  1074 


0.866  9495 
0.866  7917 
0.866  6339 
0.866  4762 
0.8663185 


0.866  1609 


0.866  0034 
0.865  8459 
0.865  6885 
0.865  5311 
0.865  3737 


0.865  ^165 


0.865  0592 
0.8649021 
0.864  745^ 
0.864  5879 
0.8644309 


2740 


0.864  1x71 
0.863  9603 
0.863  8035 
0.863  6467 
C.863  4901 


0-863  3335 


Cos 

9.996  1004 


9.996  0975 
9.996  0947 
9.9960919 
9.996  0890 
9.996  0862 


9-996  0834  jg 


9.996  0805 
9.9960777 
9.996  0748 
9.996  0720 
9.996  0691 


9.996  0663 


9.996  0634 
9.996  0606 
9.9960577 
9.996  0549 
9.996  0520 


9.996  0492 


9.996  0463 
9.9960435 
9.996  0406 
9.9960378 
9.996  0349 


9-99603^1 


9.996  0292 
9.996  0263 
9.9960235 
9.996  0206 
9.9960177 


9.9960149 


9.996  0120 
9.996  0091 
9.996  0063 
9.996  0034 
9.996  0005 


9-995  9977 
9-995  9948 
9.995  9919 
9.995  9891 
9.995  9862 
9-995  9833 


9-995  9804 


9-995  9775 
9-995  9747 
9-995  9718 
9.995  9689 
9.995  9660 


0.863  1769 
0.863  0204 
0.862  8639 
0.862  7075 
0.8625512 


0.862  3949 


0.862  2386 
0.8620825 
0.861  9263 
0.861  7703 
0.861  6142 


0.861  4583 


d.  0.       Tang 


9-995963' 


9.9959602    jjj 
9-995  9574 
9-995  9545 
9-995  9516 
9-995  9487 


9-995  9458 


9.995  9429 
9.995  9400 
9.9959371 
9.995  934a 
9-9959313 


9-995  9*84 
Sin 


82^ 


9^ 


50 


54 


56 


57 


58 


59 


60 


Sin 

9.134  4702 
9.1346231 
9.1347762 

9.134  9291 

9.135  0819 
9-135  ^347 


Tr.ng 


9-1353875 


9-135  5402 

9.135  6928 
9.1358454 

9-J35  9979 

9.136  1504 


136  3028 


9-1364551 
9.136  6074 
9-1367597 
9.136  9119 
9.1370640 


9-137 


161 


9.1373682 
9.137  5201 
9.1376721 
9.1378239 
9-1379757 


9-1381275 
9.1382792 
9.1384309 
9.1385825 
9.1387340 
9.1388855 


9.1390370 


9.139  1883 
9-1393397 
9.139  4910 
9.1396422 
9-1397934 


9-1399445 


9.1400955 
9.140  2465 
9.140  3975 
9.1405484 
9.1406993 


9.1408501 


9. 141  0008 
9.141  1515 
9.141  3021 
9.1414527 
9.141  6032 


9-141  7537 


9.141  9041 

9.142  0545 
9.142  2048 
9.1423551 
9.1425053 


9.1426555 


1530 
1530 
1529 
1528 
1528 
1528 
1527 
X526 
1526 
1525 
1525 
1524 

15-3 
15^3 
1513 
1522 
1521 
1521 
1521 
1519 
1520 
1518 
1518 
1518 
1517 

1516 
1515 
1515 
1515 

1513 
1514 

1513 
1512 
1512 
1511 
1510 
1510 
1510 
1509 
1509 
1508 
1507 
1507 
1506 
1506 
1505 
15C5 
1504 
1504 
1503 

1503 
1502 
1502 
1501 
1500 


9.142  8056 
9•'-^^9556 
9-1431056  ^ 
9-1431556  t5„„ 
9-1434055 


9-143  5553 
Cos 


1499 
498 


9.1396320 

9-1397875 
9.1399430 
9.1400985 
9.1402538 


9.1404092 


9.1405644 

9.140  7196 
9.1408748 

9.141  0299 
9.141  1850 


9.141  3400 


9.141  4949 
9. 141  6498 
9. 141  8047 

9.141  9595 

9.142  1 142 


9.142  2689 


9.1424235 
9.142  5781 
9.1427326 
9.142  8871 
9.1430415 


9-143  1959 


9.143  3501 

9-143  5045 
9.1436587 
9.1438128 
9-143  9669 


9.144 


9.144  2750 
9.1444289 
9.144  5818 
9.1447367 
9.144  8904 


9.145  0442 
9.145  1979 
9-145  3515 
9-1455051 
9.145  6586 

9.145  8121 

9-1459655 

9.146  1189 
9.146  2722 
9.1464255 
9.146  5787 
9.146  7318 


9.146  8849 


9.1470380 
9.147  1910 
9.147  3440 
9.147  4969 
9.147  6497 
9.147  8025 


1559 

1559 
1558 
1558 
1557 
1556 

1556 

1555 
1555 
1555 
1553 
1554 
1552 
1552 
1552 
1551 
1551 
1550 

1549 
1549 
1549 
1548 

1547 
1547 
1546 
1546 
1545 
1545 
1544 
1544 

1543 

1543 
1542 
1541 
1541 
1541 
1540 

1539 
1539 
1539 
1537 
1538 
1537 
1536 
1536 
1535 
1535 
1534 
1534 
1533 
1533 
1532 
1531 

1531 
1531 
1530 
1530 
1529 
1528 
.528 


Cotg 

0.861  4583 


0.861  3024 
0.861  1465 
0.860  9907 
0.8608349 
0.860  6792 


0.8605236 


0.860  3680 
0.860  2125 
0.8600570 
0.8599015 
0.859  7462 
0.859  5908 

0-859  4356 
0.859  2804 
0.859  1=52 
0.858  9701 
0.8588150 


0.858  6600 
0.858  5051 
0.858  3502 
0.858  1953 
0.858  0405 
0.8578858 


0-85773" 


0.857  5765 
0.8574219 
0.857  2674 
0.857  1129 
0.856  9585 


0.856  8041 


0.856  6498 
0.8564955 
0.8563413 
0.856  1872 
0.8560331 


0-855  8790 
0.855  7250 
0.85557" 
0.8554172 
0.855  2633 
0.855  1096 


0.853  88n 
0.853  7278 

0-853  5745 
0.8534213 
0.853  2682. 


0.853  115 1 


0.852  961c 
0.852  8090 
0.852  6560 
0.852  5031 
0-851  3503 
0.852  1975 


Cotg     I  d. 


Tang 


Cos 

9^95^9284 
9.995  9256 
9.995  9227 
9.995  9198 
9.995  9169 
9-995  9140 


9-995  91 


9-995  9081 
9.995  9052 

9-995  9023 
9.995  8994 
9-995  8965 


9995  8936 

9-995  8907 
9.995  8878 
9-995  8849 
9.995  8820 

9-995  8791 


9.995  8761 
9.9958732 
9-995  8703 
9-995  8674 
9.995  8645 
9.995  8616 


9-995  8586 


9-995  8557 
9.995  8528 
9.995  8499 
9-995  8469 
9-995  8440 


9-995 


9-995  8382 
9-995  8351 
9-995  8323 
9-995  8294 
9-995  8264 


9995  8235 
9.995  8206 
9-995  8176 
9-995  8147 
9-9958117 
9.995  8088 


9-995  8059 
9-995  8029 
9.995  8000 
9.995  7970 
9-995  7941 
9-995  79" 


9-995 


9-995  7853 
9-995  7823 
9-995  7794 
9-995  7764 
9-995  7735 


Sin 


82' 


02 


10 


^Hb 


^ 


10 


Sin 


9-t43  5553 
9.143  7051 

9.143  8548 
9.1440045 

9.144  1541 
9.1443037 


9-I44453- 
9.1446027 

9.144  7521 
9.1449015 

9.145  0508 
9.145  2001 


9-145  3493 


9-1471358 
9.1472843 
9.14743-8 
9.1475812 
9-1477-96 
9.147  8779 


9.148  0262 


9.148  1-744 
9.148  3226 
9.1484707 
9.1AS6188 
^h8  7668 

9.148  9148 
9.1490627 

9.149  2106 
9.149  3584 
9.149  5061 
9-H9  6539 
9.149  8015 


9.149  9491 
9.1500967 
9.1502442 
9.1503916 
9.1505390 


9.150  6864 


9.1508337 
9.1509809 
9..51  1281 

9-1512753 
9.1514224 


9-1515694 


9.151  7164 
9.1518634 
9. 151  0103 
9.151  1571 
9-1523339 
9.1524507 

Con 


Tan£ 


9.147  8025 


9-1479553 
9.148  1080 
9.148  2606 
9.1484132 
9.1485658 


9.148  7182 


9.148  8707 

9.149  0231 
9.149  1754 
9.149  3277 
9-1494799 


9-1496321 
9.1497842 
9.149  9363 
g. 150  0884 
9.1502403 
9.1503923 


9-1514543 


9.151  6058 
9-1517573 
9-151  9087 

9.152  0601 
9.152  2114 


9.1523627 


9-1525139 
9.152  6651 

9.152  8162 
9.1529672 

9.153  1183 


9154  1739 


9.1543246 

9-1544751 
9.1546256 
9.1547761 
9.1549265 


9-15507^9 
9.1552272 
9-1553774 
9-1555276 
9.1556778 
9-1558279 


9-1559780 
9.156  1280 
9.156  2780 
9.1564279 
9.1565777 
9-1567275 
9.156  8773 

Cotg 


(I.e. 


1528 
1527 
1526 
1526 
1526 
1524 
1525 

1524 
1523 
1523 
1522 
1522 
1521 
1521 
1521 
1519 
1520 
1518 
1519 
1517 
1518 
1516 
1517 
1515 
1515 

1515 
1514 
1514 
1513 
1513 
1512 

1512 
1511 
1510 
1511 
1509 
1509 
1509 
1508 
150S 
1507 
1506 
1507 
1505 
1505 
1505 
1504 
1504 
1503 
1502 
1502 
1502 
1501 
1501 
1500 
1500 

149? 
149S 
I. 198 
1498 


d.  c, 


Cot2 


0.852  1975 


0.S520447 
0.851  8920 
0.8517394 
0.851  5868 
0.8514342 


0.8512818 


0.851  1293 
0.8509769 
0.850  8246 
0.8506723 
0.850  5201 


0.8503679 


0.8502158 
0.8500637 
0.849  9116 
0.849  759'; 
0.849  6077 


0.8494559 


0.849  3040 
0.849  1523 
0.849  0005 
0.848  8489 
0.848  6972 


0.848  5457 


0.848  3942 
0.848  2427 
0.848  0913 
0.847  9399 
0.847  7886 


0.847  6373 


0.847  4861 
0.847  3349 
0.847  1838 
0.8470328 
0.8468817 


0.846  7308 


0.846  5799 
0.846  4290 
0.846  2782 
0.846  1274 
0.845  9767 


0.845  8261 


0.845  6754 
0.845  5249 
0.845  37'14 
0.845  2239 
0.845  0735 


0.844923] 


0.844  7728 
0.844  6226 
0.844  4724 
0.844  3222 
0.844  1721 


C.844  0220 


0.843  8720 
0.843  7220 
0.843  5721 
0.843  4223 
0^43  272^ 
0.845  1227 

Taug 


Cob 


9.9957528 


9-995  7498 
9.995  7469 

9-995  7439 
9.995  7409 
9995  7380 


9.995  7350 


9.995  7320 
9.995  7291 
9.995  7261 
9.9957231 
9.995  7202 


9.995  7172 


9-995  7142 
9.9957112 
9-995  7083 
9-995  7053 
9-995  7023 


9-995  6993 


9.995  6964 
9-995  6934 
9-995  6904 
9-995  6874 
9.995  6844 


9.9956815 


9.995  6785 
9-995  6755 
9-995  6725 
9-995  6695 
9-995  6665 


9-995  6635 


9-995  6605 
9.995  6576 
9-995  6546 
9.9956516 
9.995  6486 


9.995  6456 


9.995  6426 
9.995  6396 
9.995  6366 
9-995  6336 
9-995  6306 


9-995  6276 


9-995  6246 
9.9956216 
9.995  6i86 
9-995  6156 
9.9956125 


9-995  6095 


9.995  6065 
9-995  6035 
9.995  6005 
9-9«5  5975 
9-995  5945 


9-9955915 


9.995  5884 

9-995  5854 
9.995  5824 

9-995  5794 

99955764 
9-995  57"34 

Sill 


8r 


8* 


10 


11 


12 


18 


I  4° 
50 


14 


15 


17 


18 


19 


40 


20 


50 


Sin 


5-5074 
517440 
52  8906 

530371 
531836 


53  3301 


53  4764 
53  6228 
537691 

539153 
540615 


54  2076 


54  3537 
54  4998 
54  6457 
547917 
549376 


55  0^34 


55  ^^92 
55  3749 
55  5-06 
55  6663 
5581.8 


55  9574 


56  1029 
56  2483 

563937 
56  5390 
56  6843 


56  8296 


56  9748 
571199 

572650 
574100 
575550 


57  7000 

578449 
57  9^^97 
5813^5 
582792 

584139 


585686 


587131 
588577 

59C022 

591467 

59  201 1 


59  4354 


59  5797 
597140 

59  8682 
600124 

60  1565 


60  3005 


60  4445 
60  5885 
607324 

60  8763 

61  0201 


9.161  1659 


Cos 


Tanpr 


9-1579143 
9.1580736 
9.1582230 
9.158  3722 
9-158  5-"4 


9.158  6706 

9-158  8197 

9.158  96S8 

9.159  1178 
9.159  2668 
9-1594157 


9.160  6054 
9.1607539 
9.1609023 

9. 161  0507 
9. 161  1990 


9.161  3473 


622361 


9.162  3840 
9.162  5319 
9.1626798 
9.1628276 
9.1629754 


9.163 


(I.e. 


9.163  2707 

9.163  4183 

9-1635659 
9.163  7134 

9.163  8609 


9.1640083 


9.164 1557 
9.1643030 
9.1644503 
9.1645975 
9.1647447 


9.164 


9.ib5  0390 
9.165  i860 
9.165  3330 
9.1654795 
9.165  626S 


9.165  7737 


CotiT 


Cotg 
1 0.843 1217 


0.842  9730 
0.842  8233 
0.842  6737 
0.8425241 
0.842  3746 
0.842  2252 


0.8420757 
0.841  9264 
0.841  7770 
0.841  6278 
0.841  4786 


0,841  3294 


0.841 1803 
0.841  0312 
0.840  8822 
0.8407332 
0.840  5843 


0.8404354 


0.840  2866 
0.840 1378 
0.839  9890 
0.839  8404 
0.839  6917 


0-839543' 


0839  3946 
0.8392461 

0.8390977 
0.838  9493 
0.8388010 


0.8386527 


0.838  5044 
0.8383562 
0.838  2081 
0.8380600 
0.8379119 


0.837  7639 


0.837  6160 
0.8374681 

0.837  3202 
0.837  1724 
0.837  0246 


0.836  8769 


0.836  7293 
0.8365817 
0.8364341 
0.836  2866 
0.836  1391 


0.835  9917 


0.835  8443 
0.835  6970 
0.835  5497 
0.83s  4015 
0.835  1553 


0.835  1081 


0.8349610 
0.834  8140 
0.834  6670 
0.8345201 
0.8343732 


0.834  2263 


Tiin< 


Cos 


9-995  5734 
9-995  5703 
9-995  5673 
9-995  5643 
9-995  5613 
9-995  5581 
9-995  5551 


9-995  5512. 
9-995  5491 
9.995  5461 

9-9955431 
9.995  5401 


9-995  5370 


9-995  5340 
9-995  5309 
9-995  5179 
9-995  5149 
9.9955218 


9.9955188 


9-9955158 
9.9955127 

9-995  5097 
9.995  5066 
9-995  5036 


9.995  5005 


9-995  4975 
9-995  4944 
9.995  4914 
9-995  4883 
9-995  4853 


9.995  4»22 


9.995  4792 
9.995  4761 
9.9954731 
9.995  4700 
9.995  4670 


9.9954639 


9.995  4608 
9-995  4578 
9-995  4547 
9-9954517 
9.995  4486 


9-995  4455 


9-995  4425 
9-995  4394 
9-995  4363 
9-995  4333 
9.995  4302 


9-995  417 


9.995  4240 
9.9954210 

9-9954179 
9.9954148 
9.995*^117 


9.995  4087 


9-995  4056 
9.995  4025 
9-995  3994 
9-995  3963 
9-995  3933 


9-995  3902 


Sin 


50 


49 


48 


47 


45 


44 


4a 


42 


41 


40 


8r 


841 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


Sin 

9.169  7011 
9.169  8429 
9.1699838 
9.1701245 
9.1702652 
9.1704059 


9.1705465 
9.170  6871 
9.1708277 
9.1709682 
9. 171 1086 


9.1713893 


9.171  5296 
9.171  6699 
9.171  8101 
9.171  9503 
9.1720904 

9-172  2305 


9.1723705 
9.1725105 
9.1726504 
9.1727903 
9.1729301 


9-^730699 
9.173  2097 

9-173  3494 
9.173  48QO 
9.173  6286 
9.173  7682 


9.173  9077 


9.1740472 
9.174  1866 
9.1743260 
9.1744653 
9.1746046 


9-174  7439 


9.1748831 
9.175  0222 
9.1751613 
9.175  3004 
9-175  4394 


9-1755784 


9-1757173 
9.1758562 
9.175  9950 
9176  1338 
9.1762725 


9-17641 


9.176  5409 
9.1766885 

9.176  8270 
9.1769656 

9.177  1040 


9.1772425 


9.1773808 
9.1775192 
9.1776575 
9-1777957 
91779339 


9.1780721 


Cos 


409 

407 
407 
407 
406 
[406 
406 
405 
404 
404 
[403 

403 
403 

402 

:402 
:4oi 
401 
400 
400 
:399 
399 
398 

398 
398 

397 
396 
396 
396 
395 
395 

394 
394 
393 
393 
393 
392 

391 
1391 

391 
390 
390 
389 
;389 


Tung 


9.174 


9.174  6428 

9.174  7868 
9.1749307 

9.175  0746 
9-1752184 


9.1753622 


9-175  5059 
9.175  6496 

9-1757933 
9.1759369 
9.1760804 


9.176  2239 


9.1763674 
9.176  5108 
9.1766542 
9.1767975 
9.1769408 


9.1770840 


9.177  227Z 
9.1773703 
9-1775134 
9.1776565 
9-1777995 


9-177  9425 


9.1780854 
9.1-82283 
9.178  3711 
9.1785139 
9.1786566 


9.1787993 


9.1789420 
9.1790846 
9.1792271 
9.1793697 
9.1795121 


9.1796546 


9.1797969 

9-179  9393 
9.1800816 
9.180  2238 
9.1803660 
9.1805082 


9.1806503 
9.1807924 
9.1809344 
9. 181  0764 
9.181  2183 


9.181  36c 


9.181  5021 
9.181  6439 
9.181  7856 
9.1819273 
9.1820690 


182  2106 


9.1823522 
9.182493b 
9.1826353 
9.1827767 
9.1829181 


9.1830595 
Cotg 


d.c. 


1440 
1440 
1439 
143? 
143^ 
1438 

1437 
1437 
1437 
1436 
1435 
1435 
1435 
1434 
1434 
1433 
1433 
1432 

1432 
1431 
143 1 
1431 
1430 
1430 
1429 
1429 
1428 
1428 
1427 
1427 

1427 

1426 
1425 
1426 
1424 
1425 

1423 
1424 
1423 
1422 
1422 
1422 
1421 
1421 
1420 
1420 
1419 
1419 
1419 
1418 
1417 
1417 
1417 
1416 

1416 
1416 
1415 
1414 
1414 
1414 


Cotg 

0.825  5012 


0.825  3572 
0.825  2132 
0.825  0693 
0.824  9254 
0.8247816 


0.824  6378 
0.824  4941 
0.8243504 
0.824  2067 
0.824  0631 
0.823  9196 


0.823  7761 


0.823  6326 
0.823  4892 
0.823  3458 
0.823  2025 
0.823  0592 


0.8229160 


0.822  7728 
0.82a  6297 
0.822  4866 
0.822  3435 
0.822  2005 


0.8220575 
0.821  9146 
0.821  7717 
0.821  6289 
0.821  4861 
'21  3434 


0.821  0580 
0.820  9154 
0.820  7729 
0.820  6303 
0.8204879 


0.820  3454 
0.8202031 
0.820  0607 
0.819  9184 
0.819  7762 
0.819  6340 


0.8194918 


0.819  3497 
0.819  2076 
0.8190656 
0.8189236 
0.8187817 
0.8186398 


0.8184979 
0.8183561 
0.8182144 
0.8180727 
0.8179310 


0.8177894 


0.817  6478 
0.817  5062 
0.817  3647 
0.8172233 
0.8170819 
0.8169405 


Cos 


9.995  2033 


.995  2001 
995  1970 
995  1938 
995  1907 
995  1875 


995  1844 


995  1812 
.995  1781 
995  1749 
995  1717 
9951686 


995  1654 


995  1623 
995  '591 
995  1559 
995  1528 
995  1496 


995  1464 


995  1433 
995  1401 
995  1369 
995  1338 
995  1306 


995  1274 


995  1243 
9951211 

995  1179 
995  1147 
995  1116 


d.c. 


Tang 


995  1084 


995  1052 
995  1020 
995  0988 
995  0957 
995  0925 


995  0893 


995  0861 
995  0829 
995  0797 
995  o''66 

995  0734 


995  0702 
995  0670 
9950638 

995  0606 
995  0574 
995  0542 


9950510 


995  0478 
995  0446 
995  0414 
9950382 

9950350 
9950318 


995  0286 

995  0254 
995  0222 
9950190 
9950158 
995  0126 

Sin 


o 

50 
40 
30 

20 
10 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


20 


81' 


348 


50 


51 


52 


53 


54 


55 


57 


58 


59 


60 


Sin 


[86a8oi 


9.186  4157 
g.1865511 
9.1S6  6865 
9.1868118 
9.186  9571 


9.1870913 


9.1872175 
9.1873617 
9.1874978 
9.187  6319 
9.187  7679 


9.187  9019 
9.1880379 

9.188  1718 
9.1883076 
9.1884415 
9-188577^ 


9.168  7110 


9.1888467 

9.188  9813 

9.189  1159 
9.1891505 
0.189  3850 


5195 


9.1896539 
9.1897883 

9.189  9126 
9.1900570 

9.190  1912 


J.1903254 


9.1904596 
9.1905938 
9.1907278 
9.190  8619 
9.1909959 


9191  1^99 


9.191  2638 
9.191  3977 
9.1915315 
9.1916653 
9.191  7991 


9-191  93- 


9.1920665 
9.192  2001 
9.1923337 
9.1924672 
9.1926007 


9.1936671 
9.193  8004 
91939334 
9.1940665 
9-^94  1995 


9.194  3324 


Cos 


1355 
1354 

1354 
1353 
1353 
1352 

1352 

135- 
1351 
1351 
1350 
1350 
1350 

134? 

1348 

1349 
1347 
1348 

1347 
1346 
1346 
1346 
1345 
1345 
1344 
1344 
1343 
1344 
1342 
1342 

1342 

1342 
1340 
1341 

1340 
1340 

1339 
1339 
1338 
1338 
1338 
1337 
1337 
1336 
1336 
1335 
1335 
1335 
^334 
1334 
1333 
1333 

1333 
1332 

1331 
1332 
1330 
1331 
1330 
1329 


Tang 

9. 191  4621 
9.191  6008 
9.191  7395 

9. 191  8781 

9.192  oi68 
9'9^i553 


a.c. 


Cotg 


9'92  2959 


9.1924323 

9.192  5708 
9.1927092 
9.1928475 
9-19^9859 

9.193  1241 


9.193  2614 
9.193  4006 
9-1935387 
9.193  6768 
9.1938149 


9-1939529 


9.1940909 
9.1942288 
9.1943667 
9.194  5046 
9.1946424 


9.1947802 


9.1949179 
9.1950556 
9.195  1932 
9.T95  3308 
9.1954684 


9.1956059 


9-'95  7434 

9.195  8809 
9.1960183 
9.1961556 

9.196  2919 


9.196  4302 


9.1965674 
9.196  7046 

9.196  8418 
9.1969789 

9.197  1160 


9.1972530 


9.1973900 
9.1975169 
9.197  6638 
9.197  8007 
9-1979375 


9.1980743 


9.198  2111 
9.1983478 
9.198  4844 
9.198  6210 
9.1987576 


9.198  8941 


9.1990306 
9.199  1671 
9.1993035 
9.1994399 
9-^995762 


9.199  7125 


Cotg 


387  i-24°^  5379 

387"° 
386 


d.c. 


0.808  3992 
0.808  2605 
0.808  1219 
0.807  9832 
0.807  8447 


0.807  70^' 


c  807  5677 
0.807  4292 
0.807  2908 
0.807  1525 
0.8070141 


0.8068759 


0.806  7376 
0.806  5994 
0.806  4613 
0.806  3232 
0.806  1 85 1 


0.8060471 


0.805  9091 
0.805  7712 
0.805  6333 
0.805  495.1 
0.805  3576 
0.805  2198 
0.805  °82I 
0.804  9444 

0.804  8068 

0.804  6692 
0.804  5316 


0.804  3941 


0.804  2566 
0.804  1 191 
0.803  9817 
0.803  8444 
0.803  7°7i 
0.803  5698 


0.803  4326 
0.803  2954 
0.803  1582 
0.803  0211 
0.802  8840 


0.802  7470 


C03 
9.994818) 


9.994  8149 

9.994  ?T l6 

9.994  8J83 
9.994  8050 

9.994  8018 

"9^94  •'985 
9.994  7952 

9.994  79'9 
9.994  7886 
9.9947854 
9.9',4  782i 


9.9947788 


9-994  7755 
9.994  7722 
9.9947689 
9.9947656 
9.994  7624 


i-9917193 
9.994  7360 
9.9947327 
9.994  7294 
9-9947261 
9.9947228 


9.9947195 


9.9947162 

9.9947129 
9.994  7096 
9.994  7063 
9-994  7030 


1059 


0.800  9694 
0.800  8329 
0.800  6965 
0.800  5601 
0.8004238 


0.800  2875 


Tang 


9.994  6997 
9.994  6964 
9.994  6930 
9.994  6897 
9.994  6864 
9-9946831 
9.994  6798 


9.9946565 
9.994  6531 
9.994  6499 
9.9946466 
^994_^41t 
9-994  6399 


9.994  6366 

9-994  6333 
9.9946199.  -, 
9.994  6166  I  ^^ 
9-994  6233  I  33 
9.994  6199  I 

Sin   I  d. 


10 


8r 


au 


30 
40 
50 

1       o 


10 


10 

9.195  Z620 

20 

9.195  394b 

^0 

9.195  527a 

40 

9.195  6597 

so 

9.195  7922 

0 

9.195  9247 

10 

9.196  0571 

10 

9.196  1895 
9.196  3218 

^0 

40 

9.196  4541 

SO 

9.1965864 

Sin 


9'94  33H 


9.1944654 
9.194  5982 
9.194  73" 
9.1948639 
9.1949966 


9.195  1293 


9.196  7186 

9.196  8507 
9.1969829 

9.197  1150 
9.197  2470 
9.197  3790 


9.1975110 


9.197  6429 
9.197  7748 

9.197  9066 
9.1980384 

9.198  1702 


9.1983019 


9.1984336 
9.1985652 
9.1986968 
9.1988284 
90989599 


9.199  0913 


9.1992228 

9-199  354^ 
9.1994855 
9.199  6168 
9^997481 


91998793 


9.200  7968 

9.200  9277 

9.201  0586 
9.201  1894 
9.201  3202 


9.201  4509 


9.201  5816 
9.201  7123 
9.201  8429 

9.201  9735 

9.202  1040 


9.001  2345 


Coa 


1330 
1328 
1329 
1328 
1327 
1327 
1327 
1326 
1326 
1325 
1325 
1325 
1324 
1324 

1323 
1323 
1323 
1322 
1321 
1322 
1321 
1320 
1320 
1320 
1319 
1310 
i3i§ 
1318 
1318 
13^7 
1317 

1316 
1316 
1316 
1315 
1314 

1315 
1314 
1313 
1313 

1313 

1312 

1312 
1312 
1311 
1310 
1311 
1309 
1310 
1309 
1309 
1308 
1308 
1307 

1307 
1307 
1306 
1306 
1305 
1305 


Tanc 


9-^99  ""5 


9.1998488 
9.1999850 
9.200  1211 
9.2002573 
9.2003934 


9.200  5294 

9.200  6654 
9.2008014 
9.2009373 

9.201  0732 
9.201  2091 


9.201  3449 
9.201  4806 
9.201  6163 
9.201  7520 

9.201  8877 

9.202  0233 


9.202  1588 


9.202  2944 
9.202  4299 

9.=oi5653 
9.202  7007 
g.202  8361 
9".202  97i4 


9.203  1067 
9.203  2419 

9.203  3771 
9.203  5123 
9.203  6474 


9.203  7825 


9.2039175 
9.204  0525 
9.204  1875 
9.204  3224 
9.204  4573 


9.205  5350 
9.205  6695 
9.205  8040 
9.205  9384 
9.206^^28 


9.206  2072 
9.206  3415 
9.2064758 
9.206  6101 
9.206  7443 
9.206  8784 


9.2070126 
9.207  1467 
9.207  2807 
9.207  4147 
9.207  5487 
9.207  6826 


9.107  8165 


d.c. 

1363 
1362 
1361 
1362 
1361 

1360 
1360 
1360 

1359 
1359 
1359 

1358 

1357 
1357 

1357 
1357 
1356 

^355 
1356 

1355 
1354 
1354 
'354 
1353 
1353 
1352 
1352 
1352 
1351 
1351 
1350 

1350 
1350 
1349 
1349 
1349 
1348 

1347 
1347 
1347 
1347 
1346 
1346 
1345 
1345 
1344 
1344 
1344 
1343 
1343 
1343 
1342 
1341 
134- 
1341 
1340 
1340 
1340 
"339 
1339 


Cotg 


d.c 


Cotg 

0.800  287  s 


0.800  1512 
0.8000150 
0.799  8789 
0.799  7427 
0.799  6066 


0.799  4706 


0.799  3346 
0.799  '986 
0.799  o^^7 
0.798  9268 
0.798  7909 


0-7986551 


0.798  5 1Q4 
0.798  3857 
0.798  2480 
0.798  1 123 
0.797  9767 


0.797  8412 
0.797  7056 
0.797  5701 
0.797  4347 
0.797  2993 
0.7971639 


0.797  0286 


0.796  8933 
0.796  7581 
0.796  6229 
0.7964877 
0.7963526 


0.7962175 


0.7960825 
0.795  9475 
0.795  8125 
0.795  6776 
0-795  5427 


0.795  4078 

0.795  1730 
0.795  1383 
0.795  0036 
0.794  8689 
0.794  7342 


0.794  5996 


0.794  4650 

0.794  3305 
0.794  i960 
0.7940616 
0.793  9272 


0.793  79*8 


0.793  6585 
0.793  5242 
0.793  3899 
0.793  -557 
0.793  1-16 


0.7929874 


0.792  8533 
0.7927193 
0.7925853 
0.7924513 
07923174 


0.792  1835 


Taut 


Cos 


9.994  6199 


9.9946166 
9.9946133 
9-994  6099 
9.994  6066 
9.994  6032 


9-994  5999 


9-994  5966 
9-994  593- 
9.994  5899 
9.994  5865 
9.994  5832 


9-994  5/ 


9-994  5765 
9-9945731 
9.994  5698 
9.994  5664 
9.9945631 


9-994  5597 
9.994  5564 
9-994  5530 
9-994  5497 
9-994  5463 
9-994  5429 


9-9945396 


9.9945362 
9.9945329 
9.9945295 
9.994  5261 
9-994  5228 


9-9945194 


9.9945160 
9.9945127 
9-994  5093 
9-994  5059 
9.994  5026 


9-994  499^ 
9.9944958 
9.9944924 
9.9944891 
9-994  4857 
9-9944823 


9.9944789 


9-994  4756 
9.9944722 
9.994  4688 
9.994  4654 
9.9944620 


9.9944587 


9-994  4553 
9.9944519 
9.9944485 
9.9944451 
9-9944417 


9.994  4383 


9-994  4349 
9-9944315 
9.9944281 

9-994  4247 
9.9944114 


9.9944180 

Sin 


80° 


9- 


34^ 


10 


11 


13 


14 


15 


16 


30 
40 

!  50 


17 


18 


11) 


I   30 
I  40 


•JO 


bin 

9.102  2345 
9.202  3650 
9.202  4954 
9.202  6258 
9.202  7561 
9.202  8864 


9.203  0167 
9.203 1469 

9.2032771 
9.203  4072 
9-^03  5373 
9.203  6673 


9.203  7974 

9.203  9273 
9.2040573 
9.2041872 
9.2043170 
9.2044469 

9.204  5766 


9.204  7064 

9.204  8361 
9.2049657 

9.205  0954 
9.205  2249 


9-^05  3545 
9.205  4840 
9.205  6134 
9.205  7429 

9.205  8722 

9.206  0016 


9.206  1309 


9.206  2602 
9.206  3894 
9.206  5186 
9.206  6477 
9.206  7768 


9.207  6795 
9.207  8083 

9.207  9370 

9.208  0657 
9.208  1944 
9.208  3230 


9.2c<j  2114 


9.209  3507 
9.209  4790 

9.209  6072 
9.209  7354 
9.209  S636 
9.2099917 

Cos 


Tang 

9.207  8165 

9.207  9504 

9.208  0842 
9.208  2180 
9.2083517 
9.208  4854 


9.208  6191 


9.208  7527 

9.208  8863 

9.209  0199 
9.20<)i534 
9.209  2868 


9.209  4203 


9-09  5536 
9.209  6870 
9.209  8203 
9.209  9536 

q.2I0  0868 


9.210  2200 

9^2103532 

9.2104863 
9.2106194 

9.2107524 

9.2108854 

9. 211  0184 


9.2II  1513 
9.2 M  2842 
9.2114170 
9.21 1  5498 
9.211  6826 


9-2"  8153 

9.211  9480 

9.212  0807 
9.2122133 
9.2123459 
9^124784 

9.212  6109 
9.2127434 
9.2128758 

9.213  0082 
9.213  1406 
9.213  2729 


9.2134051 


9--»3  5374 
9.213  6696 
9.213  8017 
9.2139338 
9.2140659 


9.214  1980 
9.2143300 
9.2144619 
9.2145939 
9.2147258 
9.214  8576 


9.2149894 


9.215  1212 
9.215  2529 
9.2153846 
9.2155163 
9-^J5  6479 
9-2I5  7795 

Cot- 


.I.e. 


1339 
1338 
1338 
1337 
1337 
1337 
1336 
1336 
1336 
1335 
1334 
1335 
1333 

1334 
1333 
1333 
1332 

133- 
1332 

1331 
1331 

1330 

1330 

1330 
1329 

^329 
132S 
1328 
1328 
1327 

1327 

1327 
1326 
1326 
1325 
1325 

1325 

13^4 
1324 

1324 
1323 
1322 

1323 


1321 
1321 
'3^1 
1321 
1320 
1319 


■  318 


1317 
1317 
1317 
.316 
1316 


d.  c. 


Cotg 

0.792  1835 


0.792  0496 
0.791  9158 
0.791  7820 
0.791  6483 
0.791  5146 


0.791  3809 


0.791  2473 
0.791  1137 
0.7909801 
0.790  8466 

0.7907132 


0.7905797 


0.790  4464 
0.7903130 
0.790  1797 
0.790  0464 
0.7899132 


0.789  7800 


0.789  6468 
0.7895137 
0.789  3806 
0.7892476 
0.^89  1146 


0.7889816 


0.788  8487 
0.7887158 
0.788  5830 
0.7884502 
0.7883174 


0.788  1847 


0.7880520 
0.7879193 
0.7877867 
0.787  6541 
0.787  5216 


0.787  3891 
0.787  2566 
0.787  1242 
0.786  9918 
0.786  8594 
0.7867271 


0.786  5949 


0.7864626 
0.786  3304 
0.786  1983 
0.7860662 
0-7859341 


0.785  8020 


0.785  6700 
0.785  5 38 1 
0.7S5  4061 
0.785  2742 
0.785  1424 


Cos 

9.9944180 


9.9944146 
9.994  41 12 
9.9944078 
9.994  4044 
9.994  4010 


9-994  39Z5 


9-994  3941 
9.994  3907 
9-9943873 
9-994  3839 
9.994  3805 


9-994  3771 


9-994  3737 
9-994  3703 
9.994  3669 

99943635 
9.994  3600 


9-994  3566 


9-9943531 
9.994  3498 
9.994  3464 
9-994  3430 
9-994  3395 


9.9943361 


9-994  33-7 
9.9943293 
9.9943258 
9.994  3224 
9.9943190 


9.9943156. 


9.9943121 
9.994  3087 
99943053 
9-994  3018 
9.994  2984 


9.9942950 


9.9942915 
9.9942881 
9.994  2846 
9.9942812 
9.994  2778 


9.994  2743 


9.994  2709 
9.994  2674 
9.994  2640 
9.994  2606 
9.9942571 


9-994-537 


0.785  0106 


Tant 


9-994  150:^ 
9.994  2468 
9.994  2433 
9.994  2399 
9.99^  2364 


9.99+2330 


Sin 


50 


49 


48 


47 


4G 


45 


44 


43 


20  I 


41 


40 


80= 


20 


22 


23 


24 


2(3 


27 


28 


29 


30 


9.209  99' 


9.iio  1198 
9.2102479 
9.2103759 
9.2105039 
9.210  6318 


9.2107597 


9.210  6875 
9.2110154 

9.211  1431 
9.2112709 
9.211  3986 


9.21 15263 


9.2116539 
9.2117815 
9.2 1 1  9090 
9.2120365 
9.2p  1640 


9.212  2914 
9!2i24i88" 
9.212  5462 
9.2126735 
9.2128008 
9.212  9280 


9.2130552 


9.213  1824 

9-213  3095 
9.2134366 
9.2135637 
9.2136907 


9.213  8176 


9,2139446 
9.214O715 
9.214  1983 
9.2143252 
9.2144519 


9.2145787 


9.214  7054 

9.214  8321 
9.2149587 

9.215  0853 
9.215  2II8 


9.2153384 


9.2154648 
9.215  5913 
9.2157177 
9.215  8441 
9.215  9704 


9.2168536 


9.2169797 
9.217  1056 
9.217  2316 
92173575 
9-174^34 
9.217  6092 

C03 


Tang      i  d.  c. 


9-215  7795 

9.215  9111 
9.2160426 

9.216  1741 
9.216  3053 
9.216  4369 


9.216  5683 
9.216  6996 
9.216  8309 
9.216  9621 
9.2170933 


9^2£7j55b 
9.217  4867 
9.217  6178 
9.217  7488 

9.217  8798 

9.218  0108 


9.21S1417 


9.218  2726 
9.2184034 
9.218  5341 
9.218  6650 
92187957 


9.218  9264 
9.2190570 

9.219  1876 
9.219  3182 
9.2194488 
9.2195793 


9.2197097 


9.219  8401 
9.2199705 

9.220  1009 
9.2202312 
9.2203615 


9.2204917 


9.2206219 
9.2207521 
9.2208822 
9.221  0123 
9-221  1424 


9.221  2724 


9.221  4024 

9.221 5324 
9.221 6623 
9.221 7921 

9.221  9220 


9.222051 


9.222  I8I5 

9-222  3"3 

9.2224410 
9.222  5706 
9.2227002 


Cotg 


I5I6 

'3'5| 

J314! 

1314 

1314  j 

1313 

1313 

1312 

1312 

1312 

1311 

1311 

1311J 
1310 
1310  I 
1310  I 
1309 
1309 
1308 
1308 
1308 
1307 
1307 
1306 
1306 
1306 
X306 
1305 
1304 
1304 

1304 
1304 
1303 
1303 
1302 

1301 
1302 
1301 
1 301 
1301 
1300 
1300 
1300 
1299 
1298 
1299 
1298 
1297 
1298 
1297 
1296 
1296 
1296 
1296 
1295 
1294 
1295 
1294 
1293 


(I.e. 


Cotg 

0.784  2205 


0.784  0889 

0-783  9574 
0.783  8259 
0.783  6945 
0.7835631 


0.7834317 


0.783  3004 
0.783  1691 
0.783  0379 
0.782  9067 
0-7827755 


0.782  6444 


0.7825133 
0.782  3822 
0.7822512 
0.782  1202 
0.7S1  9892 


0.781  8583 


9.994  1706 

9.9941671 
9.994  1637 
9.994  l602 
9-994  15^7 
9-994  1532 


0.781  7274 
0.781  5966 
0.781  4658 
0.781  3350 
0.781  2043 
0.781  0736 


0.780  9430 
0.7808124 
0.7806818 
0.7805512 
0.7804207 


0.780  2903 


0.780  1599 
0.7800295 
0.7798991 
0.779  7688 
0.7796385 


0-779  5083 


0.779  3781 
0.779  2479 
0.7701178 
0.778  Q877 
0.778  8576 


0.778  7276 
0-778  5976 
0.778  4676 
0.7783377 
0.778  2079 
0.7780780 


0.777  9482 


0.7778185 
C.777  6887 
0.777  5590 
0.777  4294 
0.777  2998 


0.777  1702 


0.777  0406 
0.776  9111 
0.776  7817 
0.776  6522 
0.776  5228 


0.7763935 


Taiu 


Cos 


9.99421x1 


9.994  2087 
9.9942053 
9.994  2018 
9.994  1984 
9.994  1949 


9.994  1914 


9.994  18S0 
9.9941845 
9.994  1810 
9-994  1776 
9-994  1741 


9.9941498 


9.994  1463 
9.994  1428 
9-994  1393 
9-994  J358 
9-994  1323 
9.994  1289 


9-994  1254 
9.9941219 
9.9941184 
9.9941149 
9.994  II 14 


9.994  1079 


9.994  1044 
9.994  1009 
9.9940974 
9.9940939 
9-994  0905 


9.994  0870 


9.994  0835 
9.994  0800 
9.994  0765 
9.9940730 
9-994  0694 


9.9940659 
9.994  0624 
9.9940589 
9.9940554 
9.9940519 
9-994  0484 


9.994  o4.;9 


9.9940414 
^-9940379 
9.9940344 
9.9940308 
9.9940273 


9.9940238 

9-994  0203 
9.9940168 
99940133 
9.994  0097 
9.994  0062 


9.994  0027 


Sin 


80^ 


847 


Sin 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


9.2177350 
9.1178608 
9.2179865 

9.218  1122 
9.2182379 


9^183635 


9.2184891 
9.218  6146 
9.218  7401 
9.2188656 
9.218  9910 


9.2192417 
9.2193671 
9.2194923 
9.2196176 
9.2197428 


9.219  8680 


9.2199931 
9.220  1182 
9.2202432 
9.2203683 
9.2204932 


9.220  61S2 


9.2207431 

9.220  8680 
9.2209928 

9.221  1176 
9.221  24:4 


9.2213671 


9.221  4918 
9.221  6164 
9.221  7410 
9.221  8656 
9.221  9902 


9.222  1147 


9.2222391 

9.221  3636 

9.222  4880 
9.2216123 
9.2217366 


9.221  8609 


9.222985 
9.223  1094 
9.223  2336 

9-"3  3577 
9.223  4818 


9.223  6059 


9.223  7299 

9.223  8539 
9.2239778 

9.224  1018 
9.2141156 


9.224  3495 
9.2244733 
9.2245971 
9.224  7208 
9.2248445 
9.2249681 


o      9.115  0918 


Cos 


1258 

1258 

1257 

1-57 
1257 
1256 
1256 
1255 
1255 
1255 
1254 
1254 
1253 
1254 
1252 
1253 
1252 
1252 
1251 
1251 
1250 
1251 
1249 
1250 
1249 

\iS 

1248 
1248 

1247 

1247 

1246 
1246 
1246 
1246 
1245 
1244 
1245 
1244 

IH3 
1243 
1243 
1143 
1242 
1242 
1241 
1241 
1 241 
1240 
1240 
1239 
1140 
1138 
1239 
1238 
1238 
1237 
1237 
1237 
1236 


Tanti 


d.c. 


194 
293 
292 
292 
292 
291 
292 
290 
291 
200 
289 
290 
288 


9.225  2849 
9.2254138 
9.225  5426 
9.225  6714 

9.225  8001 
9:225  9289 
■9.2260575 

9.226  1862 
9.226  3148 
9.2264433 
9.2265719 


9.226  7004 
9.226  8288 

9.226  9572 

9.227  0856 
9.2272140 
9.227  3423 


9.227  4706 


9.227  5988 

9.227  7270 
9.2278552 
9.2279833 

9.228  1 114 


9.22S2395 


9.1183675 
9.128  4955 
9.228  6235 
9.1187514 
9^288793 


9.2290071 
9.229  1350 
9.229  2617 
9.129  3905 
9.1295182 
9.229  6459 


9-^^9  7735 
9.229  9011 
9.2300287 
9.2301562 
9.2302837 
9.2304112 


9-^305386 
9.230  6660 
92307933 

9.230  9207 
9.2310479 

9.231  1752 


9.231  3024 


Cota 


Cotg 

0.776  3935 
0.776  2641 
0.776  1348 
0.7760056 
0.775  8764 
0.775  7472 


0.7756181 


0.775  4889 
0.775  3599 
0.775  2.30S 
0.775  JO'8 
0.774  9729 


0-774  8439 
0.774  7151 
0.774  58^1 
0.7744574 
0.774  3286 
0.774  1999 


0.774  07 


0.773  9415 
0.7738138 
0.773  6852 

0.773  5567 
0.7734281 


0-773  2996 
0.773  1711 
0.7730428 

0.7729144 
0.7727860 
0.7726577 


Cos 


9.9940027 


993  9992 
9939956 
9939921 
993  9886 
9939851 


993  9»'5 


993  9780 
993  9745 
993  97^9 
993  9674 
993  9639 


993  9603 


993  9568 
993  9533 
993  9497 
993  9462 
993  94^6 


0.7725294 


0.772  4012 
0.772  2730 
0.772  1448 
0.7720167 
0.771  8886 


0.771  7605 


0.771  6325 
0.771  5045 
0.771  3765 
0.771  2486 
0.771  1207 


0.7709929 


0.7708650 
0.7707373 
0.770  6095 
0.7704818 

0-7703541 


0.770 1165 


0.7700989 
0.7699711 
0.769  8438 
0.7697163 
0.7695888 


0.7694614 
0.769  3340 
0.769  2067 
0.769  0793 
0.7689521 
0.768  §148 
0.768  6976 


993  9391 


9939356 
993  93-0 
9939185 
993  9249 
993  9^14 


99391 


993  9143 
993  9'07 
993  9^-72 
993  9036 
993  9001 


993  8965 


993  8930 
993  8894 
993  8858 
993  8823 
993  8787 


993  8752 


9.993  8716 
9.993  8680 
9.993  8645 
9.993  8609 
9-993  8574 


993  8538 


993  8502 
993  8466 
993  8431 
993  8395 
9938359 


9938324 


993  8288 
993  8252 
993  8216 
9938181 
993  8145 


993  8109 
993  8073 
993  8037 
993  8002 
993  7966 
993  7930 


9.993  7894 


Sin 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


20 


T" 


80' 


848 


Sin 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


''5°9i8i  ,136 


11 

9.225  2154 
9.225  3390 
9.225  4625 
9.225  5860 
9.225  7094 


9.225  8328 


9.225  9562 

9.226  0795 
9.226  2028 
9.226  3261 
9.2".6  4493 


9-2165725 


9.226  6957 
9.2268188 
9.2269419 

9.227  0650 
9.227  i88o 


9.227  3110 


9.227  4330 
9.227  5568 
9.227  6797 
9.227  8025 
9^279253 


9.2280481 


9.228  1708 
9,228  2935 
9.2284162 
9.2285388 
9.2286614 


9.2287839 


9.228  9064 

9.229  0289 
9.229  1514 
9.229  2738 
9.229  3962 


9-129  5I85 
9.229  6408 
9.229  7631 
9.229  8853 
9.2300075 
230  1297 


9.2302518 


9.2303739 
9.2304959 
9.2306179 
9.2307399 
9.2308619 


9.2309838 


9.231  1057 
9.231  2275 

9-231  3493 
9.231  4711 
9.231  5928 


9.231  7145 


9.231  8362 

9.231  9578 
9.2320794 

9.232  2010 
9.2323225 


9.2324440 


Cos 


1236 
1235 
1235 
1234 
1234 
1234 

1233 
1233 

1233 
1232 
1232 
1232 
1231 
1231 
1231 
1230 
1230 
1229 
1229 

1228 
1228 
1227 
1227 
1227 
1226 
1226 
1225 

1225 

1225 
1225 
1224 
1224 
1223 
1223 
1223 
1222 
1222 
1222 
1 221 

1221 
1220 
1220 
1220 
1220 
1219 

I2I9 
I2I8 
I2I8 

I2l8 
1217 

I2I7 

1217 

I2I6 
1216 
1216 
1215 
1215 


TauK 


9-23130^4 
9.2314296 
9.231  5567 
9.2316838 
9.231  8109 
9-231  9380 


9.232  0650 
^321919 
9.2323180 
9.2324458 
9.2325726 
9.232  6995 


9.232  8262 

9^2329530 

9.233  0797 
9.233  2064 
9-233  3331 
9-233  4597 


9-233  5863 
9.233  7128 

9-233  8393 
9.2339658 
9.2340923 
9.2342187 
9.2343451 


9-2344714 
9-234  5977 
9.234  7240 
9.234  8502 
9-234  9764 


9.235  1026 


9.235  2287 
9-235  3548 
9.235  4809 
9.235  6069 
9.2357329 


9-235  8589 

9.235  9848 

9.236  1 107 
9.236  2366 
9.236  3624 
9.2364882 


9-2366139 
9.236  7397 

9.236  8653 
9.2369910 
9.2371166 

9.237  2422 


9-237  3678 

9-2374933 
9.2376188 
9.237  7442 
9.237  8696 
9.237  9950 


9-238  1203 

9-2382457 
9.238  3709 
9.2384962 
9.2386214 
9.238  7466 


d.c. 


1272 

1271 
I27I 

1271 

1271 

1270 

1269 
1270 
1269 
1268 

1269 
1267 

1268 
1267 

1267 
1267 

1266 
1266 

1265 

1265 

1265 
1265 
1264 
1264 

1263 
1263 
1263 

1262 
1262 
1262 

1261 

I26I 
I26I 

1260 
1260 
1260 

1259 
1259 
1259 

1258 

1258 
1257 

1258 
1256 

1257 

1256 
1256 

1256 

1255 
1255 
1254 
1254 

1254 
1253 
1254 
1252 
1253 
1252 
1252 
1251 


Cotg 
0.768  6976 


0.768  5704 
0.768  4433 
0.768  3162 
0.768  1 891 
0.768  0620 


0.767  9350 


0.767  8081 
0.767  681 1 
0.767  5542 
0.767  4274 
0.767  3005 


0.767  1738 


0.767  0470 
0.766  9203 
0.766  7936 
0.766  6669 
0.766  5403 


0.7664137 


0.766  2872 
0.766  1607 
0.766  0342 
0.765  9077 
0.765  7813 


0.765  6549 


0.765  5286 
0.765  4023 
0.765  2760 
0.765  1498 
0.765  0236 


Cos 


9.993  7894 


9-993  7858 
9.993  7822 
9.993  7786 
9.993  7750 
9-993  ll^S 


9-993  7679 


9-993  7643 
9.993  7607 
9.993  7571 
9-993  7535 
9-993  7499 


9-993  7463 


9.993  7427 
9-993  7391 
9-993  7355 
9-993  7319 
9-993  7283 


9-993  7247 


9.9937211 
9-993  7175 
9-993  7139 
9-993  7102 
9.993  7066 


-993  7030 


0.764  8974 


Cots 


0.7647713 
0.764  6452 
0.764  5191 
0.7643931 
0.764  2671 


0.764  141 1 


0.7640152 
0.763  8893 
0.763  7634 
0.763  6376 
0.763  5118 


0.763  3861 


0.763  2603 
0.763  1347 
0.763  0090 
0.7628834 
0.762  7578 


0.762  6322 


o."62  5067 
0.762  3812 
0.762  2558 
0.762  1304 
0.762  0050 


0.761  8797 


0.761  7543 
0.761  6291 
o.7bi  5038 
0.761  3786 
0.761  2534 


0.761  1283 


Taiu 


993  6994 
993  6958 
.993  692a 
.993  6886 
■993  6849 


.9936813 


-993  6777 
-993  674^ 
■9936705  36 
•9936669  ^ 


■993  6596 


9.993  6560 

9-993  6524 
9.993  6487 

9-9936451 
9-993  6415 


9-993  6378 


9-993  634^ 
9-993  6306 
9.993  6269 
9-993  6233 
9993  6197 


•99i  """9  ,7 
993  6632  ^^ 

36 
36 

36 

37 
36 
36 

36 

37 
36 
36 

36 

37 
36 

36 

37 
36 

P 

37 


Sill 


9.993  6160 


•9936124 
,993  6088 
6051 
6015 
5978 


•993 


80° 


9* 


&t% 


50 


61 


52 


53 


54 


55 


56 


58 


59 


60 


Sin 


9.1324440 


1325655 
2326869 
232  8083 
2329296 
2330510 


233 1722 


2332935 
2334147 
2335359 
233  6570 
233  7781 


233_8992 
234  0202 
2341413 
234  2622 
2343832 
2345041 


234  6249 


2347458 

234  8666 
2349873 

235  1080 
235  2287 


235  3494 


2354700 
235  5906 
2357112 
2358317 
2359522 


2360726 


2361930 
2363134 
2364338 
2365541 
236  6744 


236  7946 


2369148 
2370350 
2371551 
2372752 
2373953 


2375153 


2376354 

2377553 

2378753 
2379952 
238  1150 


2362349 


2383547 
2384744 
2385942 
2387139 
2388335 


•38953^ 


2390718 
2391921 
2393118 

2394313 
2395508 


9.239  6702 


C08 


I2J5 

1214 

I2T4 
I2I3 
214 

:2i2 
:2i3 


1209 
1210 
1209 
1208 
1209 
1208 
1207 
1207 

I2C7 

1207 
1206 
1206 
1206 
1205 

1205 

1204 

1204 

1204 
1204 
1203 

1203 

1202 

1202 
1202 
1 201 
1201 
1201 
1200 
I20I 
II99 
1200 
1190 
1198 
1199 
1198 
II97 
1198 
II97 
1 196 
1197 
II96 
I  195 
1195 

i»/5 
"95 
1194 


239  7467 
2398716 

239  9964 

240  1213 
240  2460 


2403708 


2404955 
240  6201 
240  7448 
240  8694 
240  9939 


241 


241  2430 
2413674 

2414919 
241  6163 
241  7406 
241  8650 


■85 


241  91,93 
2421135 

242  2378 
242  3620 
242  4S61 


242  6103 


242  7343 
242  8584 

242  9824 

243  1064 
243  2304 


243  3543 


243  4782 
243  6021 
243  7259 
243  8497 
243  9735 


244  0972 


244  2209 
244  3446 
244  4682 
2445918 
2447154 


250 
250 
250 
249 
1249 
124Q 
1248 
1249 
1247 
1248 
1247 
1246 
1247 
1246 
1245 
1246 
1245 
1244 
1245 
1244 
1243 
1244 
1243 
1242 
1243 
1242 
1241 
1242 

1240 

1241 
1240 
1240 
1240 
1239 
1239 
1239 
1238 
1238 
1238 
1237 
1237 

1237 
1236 
1236 


0.761  C032 
0.7608781 
0.7607531 
0.760  6281 
0.7605031 


2448389 


2449624 
245  0859 
245  2093 
2453327 
2454561 


245  5794 


245  7027 
245  8260 

245  9493 
2460725 

246  1956 


9.246  318S 
Cotg 


Cotg 
0.761 1183 


0.7603782 


0.7602533 
0.760  1284 
0.7600036 
0.759  8787 
0-759  7540 


0.759  629'. 


0.759  5045 
0-759  3799 
0.7592552 
0.759  1306 
0.7590061 


0.7588815 


0.758  7570 
0.758  6326 
0.758  5081 
0.7583837 
0.758  2594 


0.758  1350 


0.758  0107 
0.757  8S65 
C.757  7622 
0.-57  6380 
0.7575139 


0.7573897 


0.75"  2657 
0.757  1416 
0.7570176 
0.756  8936 
C.756  7696 


Cos 


9  993  57*3 


■993  5687 
•993  5650 
•993  5614 
•993  5577 
993  5541 


993  5504 


•993  5467 
•9935431 
■993  5394 
•993  5358 
•993  5321 


•993  52^ 


•993  5248 
.9935211 

■9935175 
,9935138 
.9935101 


■993  5065 


■993  5028 
.9934991 

993  4955 
.9934918 

•993 


■993  4844 


.993  4808 
■993  4771 
■993  4734 
•993  4697 
.993  4660 


0.7566457 


0.756  5218 
0.756  3979 
0.756  2741 
0.756  1503 
0.756  0265 


0.755  902i 


0.755  7791 
0.7556554 

0.755  53'8 

0.755  4082 


12^5  °-755  2846 


1235 
1235 
1234 
1234 
1234 
1233 

1233 

1233 
1233 
1232 
1231 
1232 


0.755  '^' 
0.7550376 
0.754  9141 
0.7547907 
0.7546673 
0-754  5439 


0.-544206 


0.754  2973 
0.754  1740 
0.7540507 
0.7539275 
0.753  8044 


0.753  6812 


Tan<r 


.488: 


993  4624 


•993  4587 
■9934550 
9934513 
■993  4476 
•993  4439 


•993  4403 


•993  4366 
•9934329 
■9934292 
•9934255 
.9934218 


.9934181 


.9934144 
•993  4107 
■995  4070 
•993  4033 
•993  3996 


•993  373' 


•993  3700 
•993  3663 
■993  3626 
•993  3589 
.993  3552 


■993  35'5 


Sin 


10 


so 


80^ 


d60 


10** 


10 


Sin    d. 

239  7896 
39  9090 


240  0283 
240  1476 
240  2669 


240  5053 
240  6244 
240  7436 
240  8626 
2409817 


241  1007 


241  814] 


241  9329 

2420517 
242 1704 
2422891 

242  4077 


142  5264 


242  6449 
242  7635 

242  8820 

243  0005 
243  1 1 90 


403861 


41 2197 

413387 
41  4576 

41 5765 
41 6953 


243  2374 


243  3558 
243  4741 
243  5924 
2437107 
245  8290 


243  9472 


244  0654 
2441835 
2443017 
2444197 
2445378 


446558 


2447738 

2448918 

2450097 
245  1276 
145  2454 


245  3632 


245  4810 
245  5988 
2457165 
245  8342 
2459519 


2460695 
246"i87r 
246  3046 
2464222 
246  5397 
246  6571 
246  7746 


1 194 
1193 
1193 
1193 
1192 
1 192 
1191 
1192 
1 190 
1191 
1190 
119c 
1190 
11S9 
1189 
1 188 


1187 
1187 
1186 
1187 
1185 
1186 
1185 
1185 
1185 
1184 

1184 

1183 
1183 

Wli 
1182 

iiSi 

II82 
II80 

ii8i 
ii8o 
1180 
1180 
"79 

;;?§ 
1178 
1178 
1178 

1177 

1 1 77 

1176 

1175 
1176 
1175 
1174 
H75 


Cos 


Tanc 


d.  c. 


9.24631 


2464419 
246  5650 
246  6880 
246  8110 
2469340 


^47  0569 


247  1798 
247  3027 
2474255 
247  5484 
247  67 1 1 


247  7939 


247  9166 

248  0393 
248  1619 
248  2845 
2484071 


248  5297 


248  6522 
248  7747 

248  8971 

249  0196 
2491420 


2492643 


249  3866 
-49  5089 
2496312 
149  7534 
249  8756 


2499978 


250J199 
250  2420 
2503641 
2504861 
2506081 


250  7301 


2508520 
2509739 
2510958 
251  2176 
Blli  394 
251  4612 


251  5830 
251  7047 
251  8264 
25 1  94S0 
2520696 


2521912 


2523128 

^5-4343 
2525558 
2526772 
2517987 


252  9200 


2530414 
253  1627 
253  2840 
1534053 
153  5165 


9153  647: 


Cotg 


0-753 


0.7535581 
0.7534350 
0.753  3120 
0.753  1890 
0.753  0660 


0.7529431 


0.752  8202 
0.7526973 

0.752  5745 
0.7524516 
0.752  3289 


0.752  2061 


0.7520834 
1.75 1  9607 
0.751  8381 
0.7517155 
0-751  5929 


0.751  3478 
0.7512253 
0.751  1029 
0.7509804 
0.7508580 


0.7514703 


Cos 


9933515 


993  3477 
993  3440 
993  3403 
9933366 
993  3329 


993  3292 


993  3254 
993  3217 
,9933180 

9933143 
993  3io6 


993  3068 


993  3031 
993  2994 
993  2957 
993  2919 
993  2882 


9932845 


0-7507357 


0.7506134 
0.750  49 II 
0.7503688 
0.750  2466 
0.750  1244 


0.7500022 


0.749  8  ".01 
0.749  7580 
0.749  6359 
0.7495139 
0.7493919 


0.749  2699 


0.749  1480 
0.7490261 
0.748  9042 
0.748  7824 
0.748  6606 


0.7485388 


0.748  41 -?o 
0.748  2953 
0.748  1736 
0.748  0520 
0.747  9304 


0.747  8088 


0.747  6872 
0.747  5657 
0.747  4442 
0.747  3228 
0.7472013 


993  2807  , 
993  2770  I  i' 
993  2733   ■' 
993  2695 
993  2658 


0.747  0800 
0.746  9586 
0.746  8373 
0.746  7160 
0.746  5947 
0.7464735 


0.746  3523 


Cotg   d.  c.   Tang 


993  2621 


993  2583 
993  2546 
993  2508 
993  2471 
993  2434 


993  2396 


993  2359 
993  2321 
993  2284 
993  2246 
993  2209 


993 


9932134 
993  2096 
993  2059 
993  2021 

993  1984 


993  1946 


993  1908 
993  1871 
993  1833 
993  1796 
993  '758 


993 


993  1683 
993  1645 
993  1607 
993  1570 
993  1532 


993  ^494 


993  1457 
993  i4»9 
993  1381 
993  1344 
993  1306 


993  1268 


Sin 


50 


L^ 


8&d 


10* 


20 


•21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Sin 

9.^53  7609 

9-53  S764 
9.2530918 
9.154  1072 
9.254  2226 
9--54  3379 


9-^54  453- 
9.2545685 
9.2546837 
9.254  7989 
9.254  9141 
9.2550292 


9.255  1444 

9-55  2594 
9--55  3745 
9-^55  4895 
9.255  6045 

9-^557195 
9.2558344 


9-55  9493 
9.2560641 
9.256  1790 
9.256  2938 
9.256  4085 


9-^565^33 
9.256  6380 
9.2567526 
9.256  8673 
9.2569819 
9.2570965 


9.257  2110 


9.257325s 
9.2574400 

9-257  5545 
9.2576689 
9^577833 


9.2578977 


9.258  0120 
9.258  1263 
9.258  2406 
9.2583548 
9.2584690 


9^258583_2 
9.2586973 

9.258  8114 
9.2589255 
9.2590396 
9-259  1536 
92592676 
9.2593815 

9-259  4955 

9.259  6094 
9.2597232 
9-259  837^ 


9.2599509 
9.2600646 
9.260  1784 
9.260  2921 
9.2604058 
9-2605194 
9.260  6330 

Cofl 


Tang 

9.260  8625 
9.2609818 

9.261  lOII 

9.261  2204 
9.261  3396 
9.261  4587 


9-2615779 
9.261  6970 

9.261  8161 
9.2619352 
9.2620542 

9.262  1732 


9.262  2921 


9.262  4111 
9.262  5300 
9.262  6489 
9.262  7677 
9.262  8865 


9-263  8359 
9-263  9545 
9.264  0730 
9.264  1914 
9.264  3099 


9.2644283 


9.264  5467 
9.2646651 
9.2647834 
9.2649017 

9.265  0200 


9.265  1382 
9.265  2564 
9.265  3746 
9.265  4927 
9.265  6108 
9.265  7289 


9.265  8470 

9.265  9650 
9.2660830 

9.266  2010 
9.266  31S9 
9.2664368 


9.2665547 
9.266  6726 
9.266  7904 
9.^669082 
9.2670259 
9267  1437 


9.267  2613 

9-267  3790 
9.267  4967 
9.2676143 
9.2677318 
9.267  8494 
9.267  9669 


d.c. 


Cotg 


d.c. 


Cotg 

0-739^375 
0.7390182 
0.738  8989 
0.738  7796 
0.738  6604 
0.738  5413 


0.7384221 


0.73b  3030 
0.738  1839 
0.7380648 
0-7379458 
0.737  8268 


0.737  7079 


0.737  5869 
0.737  470° 
0.737  3511 
0.737  2323 
0.737  1135 


0-736  9947 
0.736  8760 
0.7367572 
0.736  6385 
0.7365199 
0.736  4013 


0.736  2827 


0.736  164L 
0.7360455 

0.735  9270 
0.735  8086 
0-735  6901 


0.735571; 


0-73S  4533 
0-735  3349 
0.735  2166 
0.735  0983 
0.734  9S00 


0.734  8618 


0.734  7436 
0.734  6254 
0.734  5073 
0.7343892 
0.734  2711 


0.7341530 


0.733  3274 
0.733  2096 
0.733  09 1 8 
0.7329741 
0.7328563 


0.732738^ 


0.732  6210 
0.732  5033 
0.7323857 
0.732  2682 
0.732  1506 


0.7320331 


Tflng 


Cot 

9  9928984 
9.9928945 
9.992  8907 
9.992  8868 
9.992  8830 
9.992  8792 


9-992  8753 
9.9928715 
9.992  8676 
9.992  8638 
9.992  8599 
9.9928561 


9.992  8522 


9-992  8484 
9-992  8445 
9.992  8407 
9.992  8368 
9.992  8329 


9.992  8291 


9.992  8252 
9.9928214 
9.992  8175 
9.9928136 
9.992  8098 


9.992  8059 


9.992  8021 
9-992  7982 
9.992  7943 
9.992  790 
9.992 


7866 


9.992  7827 


9.992778b 
9.992  7750 

9.991  771 1 

9.992  7672 
9.992  7634 


9-992  7595 


9.9927556 
9.9927517 
9.992  747S 
9-992  7440 
9.992  7401 


9.992  7362 
9.992  7323 
9-992  7284 
9-992  7245 
9-992  7207 
9.9927168 


9-9927129 
9.992  7090 
9.9927051 
9.992  7012 
9.992  6973 
9-992  6934 


9.992  6895 


9.992  6856 
9.9926817 
9.992  6778 

9-9926739 
9.992  6700 

9.992  6661 
Sin 


•Jr 


10" 


31 


32 


33 


34 


I    lO 

|ao 

30 

'  40 

:  50 

o 
10 

20 

30 
40 
50 

o 
10 
ao 
30 
40 
50 

o 
10 
20 

30 
40 
50 
o 
10 
20 

30 
40 
50 


35 


36 


37 


38 


39 


40 


Sin 

9.2606330 
9.260  7466 

9.260  8602 
9.2609737 
9.261 0872 

9.261  2007 


9.261 3141 


9.261  4275 
9.261 5409 
9.261  6542 
9.261  7675 
9.261  8808 


9-^6i  9941 


9.262  1073 
9.262  2205 
9.2623336 
9.262  4468 
9--62  5599 
9.262  6729 


1136 
1136 
"35 

"35 
"35 
"34 
"34 
"34 
"33 
"33 
"33 
"33 

1132 
,  "31 

I  "3- 


9.262  7860 

9.262  8990 

9.263  0120  I 
9.263  1249 
9.263  237S 
9.263350; 


9.263  4636 
9.263  5764 
9.263  6892 
9.263  8020 
9.263  9147 


9.264  02 


9.264  1401 
9.2642527 
9.264  3O53 
9.264  4779 
9.2645905 


9.264  7030 


9.2648155 

9.264  9279 

9.265  0404 
9.265  1528 
9.265  265: 


9-^65  3775 


9.265  4898 
9.265  6021 
9.265  7143 
9.265  8265 
9.2659387 


9.266  0509 


9.266  1630 
9.266  2751 
9.266  3872 
9.266  4992 
9.266  6113 


9.2667232 


9.266  8352 
9.2669471 

9.267  0590 
9.267  1709 
9.267  2827 


Tang 

9.267  9669 

9.268  0844 
9.268  2019 
9.2683193 
9.268  4367 
9.2685541 


I     Cotg 
1 0.7320331 


9.2686714 
9.268  7887 

9.268  9060 
9.2690233 

9.269  1405 
9.2692577 


9.269  3749 
9.269  4920 
9.269  6091 
9.269  7262 
9.269  8432 
9.2699602 
9.2700772 


9.267  3945 


Cos 


1130 
1130 
1129 
1129 
1129 
1129 
1128 
1128 
1128 
1127 
1127 

1127 

126 
126 
126 
126 
;i25 
[125 
[124 
1125 
[124 


1123 
1122 
1122 
1122 
1122 
1121 
1121 
1121 
11 20 
1121 
1119 
1120 
1119 
1119 
1119 
1 1 18 
1118 


9.270  1942 
9.270  3111 
9.2704280 
9.270  5449 
9.2706617 


9.2707786 
9.2708953 
9.271  0121 
9.271  1288 
9.271  2455 
9.271  3622 


9.271  47« 


„;:  0.731 9156 
,,:i  1 0.731 7981 
0.7316807 

0.731 5633 
0.731 4459 


9.271 5954 
9.271 7120 
9.271 8286 
9.271 9451 
9.272  0610 
9.272 1780" 


9.272  2945 
9.2724109 
9.2725272 
9.272  6436 

_9£727599 
9.272  8762 


9.2729924 
9.273  1087 
9.273  2249 
9.273  341 1 
9.2734572 


9-273  5733 


9.273  6894 
9.273  8055 
9.2739215 
9.2740375 
9.2741534 


9.274  2694 

9-74  3853 
9.274  5012 
9.2746170 
9.2747329 
9.274  8487 
9.274  9644 


1172 
1:71 
1171 
1171 
1170 
1170 
1170 
1170 

1169 
1169 
1169 
n68 
1169 
1167 
1168 
1167 
1167 
1167 
1166 

1166 

1 166 
1166 
1165 
1165 
1 164 
1165 
1 164 
"63 
1164 
"63 
1163 
1162 

"63 
1162 
1162 
1161 
1161 
1161 
1161 
1160 
1 160 

"59 
[160 

"59 
"59 
.158 

"59 

1158 

"57 


0.7312113 
0.7310940 
0.7309767 
0.730  8595 
0.7307423 


0.731  3286 


0.730625] 


0.730  5080 

0.730  3909 
0.7302738 
0.730  1568 
0.7300398 


0.729  9228 


0.729  8058 
0.729  6889 
0.729  57-0 
0.7294551 
0.729  3383 


0.729  2214 


0.729  1047 
0.728  9879 
0.7288712 
0.728  7545 
0.728  6378 


Cos 


991 6661 


992  6622 
9926583 
992  6544 
992  6505 
992  6466 


992  6427 


9926388 
992  6349 
992  6310 
992  6270 
9926231 


992  6192 


9926153 
9926114 
992  6075 
992  6035 
992  5996 


992  5957 


992591s 
992  5879 

9925839 
992  5800 
9925761 


9925722 


0.728  5212 


0.728  4046 
0.728  2880 
0.728  1714 
0.728  0549 
0.727  9384 


0.727  7055 
0.727  5891 
0.727  4728 
0.727  3564 
0.727  2401 


0.727  8220 


0.727  1238 


0.727  0076 
0.7268913 
0.7267751 
0,726  6589 
0.726  5428 


0.7264267 


0.726  3106 
0.726  1945 
0.726  0785 
0.725  9625 
0.725  8466 


0.725  7306 


0.725  6147 
0.725  4988 
0.725  3830 
0.725  2671 
0.7251511 


0.725  0356 


992  5682 
,992  5643 
992  5604 
092  5564 
9925525 


992  5486 


992  5446 
992  5407 
992  5368 
992  5328 
992  5289 


9925250 


9925210 
9925171 
9925131 
992  5092 
992  5052 


992  5013 


992  4973 
9924934 
992  4894 
9924855 
9924815 
9924776 


992  4736 
992  4697 

992  4657 
9924618 
9924578 


9924539 


992  4499 
9924459,  ,0 
99244"  ^^ 
9924380 
992  434c 


992  4301 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


Id' 


o    20 


28 


354 


la" 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


I 


Sin 

9.167  3945 


g.267  5063 
9.167  6180 
9.167  7197 
9.1678414 
9.1029531 
9.16S  0647 


9.168  1763 
9  168  1879 
92683994 
9  168  5109 
9  168  6114 
"9  168  7338 
91688451 
9  168  9566 
9.1690680 
9.1691793 

9.169  29-6 
9.1694019 


9.169  5131 
9.169  6243 

9  ^-69  7355 
9.169  8467 
9.1699578 


9  1700689 


9.1701799 
9.270  1910 
9.1704010 
9.170  5129 
9.170  6239 


9.270  73.48 


9.2708457 
9.2709565 
9.271  0674 
9.171  1782 
9  271  2889 


9-^7'  3997 


9.271  5104 
9.271  6211 

9171  7317 
9.271  8423 

9.1719529 


9,i':'io635 


9.1711740 
9.171  2845 
9.1713950 
9.1725055 
9^726159 


9.272  7263 


9.272  8366 

9.272  9470 
9.1730573 
9273  1675 

9.273  2778 


1117 
1116 
1116 
1116 
1115 
1115 
1115 
1114 
1114 
1114 
1114 
1113 
1113 
1113 


9.173  3880 


9.273  4982 
9.273  6084 
9.273  7185 
9.273  8286 
9-2739387 


■T 


9.174048/ 


1 109 

IIIO 

1109 
1 109 

1108 

1109 

H08 
II07 
1 108 

1107 
1107 
1106 
1106 
H06 

U06 
1 105 
1 105 

1105 

1 105 

1104 
1104 
1103 
1104 
1 103 
1102 
1 103 
1102 
1102 
1 102 

IIOI 

1101 

IIOI 
IIOO 


lang 

9.274  9644 

9.275  0801 

9-^75  '959 
9.275311b 

9.2754271 

9.275  6584 


9.275  7740 
9.275  8895 
9.2760050 
9.176 1105 
9.176  2360 


9-276  3514 
9.2764668 
9.2765811 
9.2766975 
9.2768128 
9.2769181 


9-2770434 
9.277 1586 
9.2772738 
9.2773889 
9.277  5041 
9.277  6192 

9277  7343 
9.277  8493 
9.277  9644 

9.278  r  793 
9.278  1943 
9.278  3093 


9.278  4141 


9-2785391 
9.2786539 
9.278  7687 
9.2788835 
9-2789983 


9.2791131 


9.279  2278 

9-279  3425 
9.2794571 
9.2795717 
9.2796863 


9.279  8009 


9.2799155 
9.2800300 
9.280  1445 
9.280  2589 
9-2803734 
9.2804878 


9.2806022 
9.2807165 
9.280  8308 
9.2809451 
9-2810594 


9-281  1736 
9.28"i  2878 
9.281  4020 
9.281  ^'62 
9,281  6303 
9-281  7444 
9.281  8585 

Cot- 


d.  c. 

1158 
1157 

1157 
1156 
1.56 
1156 
1156 

"55 
"55 
"55 
"55 
"54 
"54 
"54 
"53 
"53 
"53 
"53 
1152 
1152 
1151 
1152 
1151 
1151 
1150 
1151 

"49 

1150 
1150 
"49 
"49 
1^8 


1148 
"47 

"47 
1 146 
1146 
1146 
1 146 
1146 

"45 
"45 
"44 
"45 
"44 
"44 
"43 
"43 
"43 
"43 
1142 

1142 
1142 
1142 
1141 
1141 
1141 


■I.e. 


Cotg 

0-725  0356 


0.7249198 
0.724  8041 
0.724  6884 
0.724  5728 
0.7244572 


0-724  34' 


0.724  1260 
0.724  1 105 
0.723  9950 
0.713  8795 
0.713  7640 


0.713  6486 


0.723  5332 
0.7234178 
0.723  3025 
0.723  1872 
0.723  0719 


.9566 


0.722  6414 
0.722  7261 
0.721  6x11 
0.7224959 
0.722  3808 
0.722  1657 


0.722  1507 
0.722  0356 
0.721  9107 
0.721  8057 
0.721  6907 


Cos 
9.9924301 


9.9924261 
9.9924221 
9.9924182 
9-992 -1142 
9.9914101 


9-992  4063 


9992  40  . 
0.991  3983  I 

9-992  3943 
9.992  3904 
9.992  3864 


9.992  3824 


9.992  3784 
9992  3745 
99913705 
9,992  3665 
9-992  3625 


^-9923585 


9-9923545 
9.992  3506 

9.991  3466 

9.992  3416 
9.992  3386 


0.7; 


0.721  4609 
0.721  3461 
0.7112313 
0.721  1165 
0.721  0017 


0.720 ; 


0.7200845 
0.719  9700 
0.7198555 
0.7197411 
0.719  6266 


0-719  5122 
0.7193078 
0.7191835 
0.719  1691 
0.7190549 
0.718  9406 


9-9923346 
9.991 3306 
9.992  3266 
9.992  3226 
9.9923186 
9.9913146 


9.9913106 


9.991 3066 
9.992  3026 
9.992  2986 
9-992  2946 
9.992  2906 


9.992  2S66 


9.992  2826 
9.992  27S6 

9.991  2746 

9.992  2706 
9.992  2666 


9,992  26: 


9.9922586 
9-992  2546 
9-991^2506 

99fl|^5 
9.991^15 


9.992  23S5 


9-9922345 
9.9922305 
9-992  2265 
9.9922214 
9.9922184 


Tail 


9-9922144 
9.992  2104 
9.992  20O3 
.9-9922013 
9.992  1985 
999i_i941 
9.992  1902 

Sin 


79"^ 


S66 


IV 


10 


1    20 

I   3° 
40 

o 

I  '° 

!   20 

I   30 
I  40 

!  50 
i   ° 

j  30 
40 

50 

o 

I  10 

;o 

30 
40 

50 
o 


Sin  d. 

9-a8o  5988  I  1084 

9.281 0319  L^g,^ 

9-gi  HOI     j^g, 

£08l 

icSi 


9-81  ^4i^3 


9.281  3564 
9.281  4645 
9.281  5726 
9.181  6806 
9.281  7887 


1080 
1081 
loSo 
1079 


9.281  896' 

9.282  1120  I 
9.282  2205 
9.282  3284 
9.2824362 


9.2b2  5441 


9.2826519 
9.2827596 

9.282  8674 
9.2829751 

9.283  0828 


9.283  1905 


9.283  2981 
9.283  4057 
9-^835133 
9.283  6209 
9.283  7284 


9.283  8359 


9-^83  9433 
9.2840508 
9.284  1582 
9.284  2656 
9.2843730 


9.284  4803 


9.284  5876 
9.284  6949 
9.2S4  8021 

9.284  9093 

9.285  0165 


9-285  123: 


9.285  2308 
9.285  3380 
9.2854450 
9.285  552 
9^85659 


9.285  7661 


9.286  5144 
9.2866212 
9.286  7279 
9.2868347 
9.286  9414 


9.287  0480 


Cos 


1079 
1079 
1078 
1079 

1078 
1077 
1078 
1077 
1077 
1077 
1076 
1076 
1076 
1076 
1075 
1075 

1074 

1075 
1074 
1074 
1074 
1073 
1073 
1073 
1072 
1072 
1072 
1072 
1071 
1072 
1070 
1071 
1070 
1070 
1070 
1070 
1069 
1069 
1068 
1069 
1068 
1068 
1067 
1068 
1067 
ic66 


Tang      ;  <i. 


9.288  6523 
9.288  7647 
9.288  8770 

9.288  9894 

9.289  1017 
9.289  2140 


9.289  3263 


9.289  4385 
9.289  5507 
9.289  6629 
9.289  7750 
9.289  8872 


1124 

1123 
1124 


Cotg 

0.711  3477 


0,711  2353 
0.71 1 1230 
0.7  n  oio6 


;;^3  0:7108983 
't  0.7107860 


'  0.7106737 


9.289  9993 


9.290  7832 
9.2908951 
9.291 0070 
9.291 1188 
9.291 2306 


9.291 3424 
9.291 4542 
9.2915659 
9.291 6776 
9.291 7893 
9.291 9009 


9.2920126 


9.292 1242 
9.292  2357 
9.292  3473 
9,292  4588 
9.292  5703 


9.2926817 


9.292  7932 

9.292  9046 

9.293  0160 
9.293 1273 
9.293  2387 


1122 1 


1 0.7105615 
■  1 0.710  4493 

:,  0.710  3371 
0.7102250 
0.710 1128 


1120 
1120 
1120 
1120 
H19 
1119 


0.7100007 


0.709  8886 
0.709  7766 
0.709  6646 
0.709  5526 
0.709  4406 


0.709  3287 


0.709  2168 

";9  0.7089930 

\\\l  0.708  8812 

^0.7087694 


0.708  6576 


III 7  0.7085458 

„i 7  0-7084341 
;" 7  0.-083224 
"/  0.7082107 
;;;M  0.708  0991 


1116 


1 0.707  9874 


9.293  3500 

9.2934612 

9293  5725 
9.293  6837 

9-^93  7949 
9.293  9061 


9.2940172 
9.294  1284 
9-294  2394 
9-294  3505 
9.2944616 
9-94  5726 
9-294  ^836 


i"5 

1116 
1115 
1115 
1114 
1115 
1114 
1114 


[14 


1112 
1111 


0.707  8758 
0.707  7643 
0.707  6527 
0.707  5412 
0.707  4297 


Cos 

9.991  9466 

9 
9 


,991  9425 
991  9384 

991  9343 
991  9302 
991  9261 


99192 


9919179 
9919138 
9919097 
991  9056 
991  9015 


991  8974 


991  8933  1 
991  8892  1 
9918851 
991  8810  i 
991  8768  I 


1S3 


0.707  2068 
0.707  0954 
0.706  9840 
0.706  8727 
0.7067613 


0.706  6500 


0.706  5388 
0.706  4275 
0.706  3163 
0.706  2051 
0.7060939 


0.705  9828 


9294  7945 

9.294  9055 

9.295  0164 
9.295  1273 
9.2952381 


9-295  3489 


1110 

1109 
1110 
1109 
1109 
1108 
1108 


0.705  8716 
0.705  7606 
0.705  6495 
0.705  5384 
0.705  4274 


0.705  3164 


0.705  2055 
0.705  C945 
0.704  9836 
0.704872; 
0.704  7619 
3-704651 


Cotg       d.  c.  I     Tau<. 

78°^ 


9918727 


991  8686 
991  8645 
991  8604 
991  8563 
991  8522 


991 


991  8439 
991  8398 
991  8357 
.991  S316 
,991  8274 


991  823 


991  8192 
991  8151 
991  8109 
991  8068 
991  8027 


2  I 


991  7986 


991  7944 
,991  7903 
991 7S62 
991  7820 
9917779 


9917' 


991  7696 

991  7655 
991  7613 
991  7572 
991  7530 


991  7489 


,991  7448 
,991  7406  I 
991  73('5 
991  7323 
991  7282 


,991  7240 


9917199 

991  7157 
991  7116 
991  7074 
991  7033 
991  699 


Sin   :  d. 


ir 


857 


I   " 


10 


n 


12 


18 


14 


15 


16 


18 


9.187  0480 

9^87  IS47 
9.1872613 
9.287  3679 
9.287  4745 
9.287  5810 
9^7"687S 


9.287  7940 

9.287  9005 

9.288  0069 
9.288  1133 
9.28S  2197 


9.288  3260 


9.2884324 
9.2885387 
9288  6449 
9.2S87512 
9.2888574 


9.288  9636 

9.289  0697 
9.289  1759 
9.289  2820 
9.2893881 
9.2894941 


9.289  6001 

9.289  7061 
9.2898121 
9.2S99181 
9.2900240 

9.290  1299 


9.2902357 


9.2903416 
9.290  4474 
9.2905512 
9-906589 
9.290  7646 


9.290  8704 

9.290  9760 

9.291  0S17 
9.291  1873 
9.291  2929 
9^913985 


9.291  5040 


9.291  6095 
9.291  7150 
9.291  8205 
9.291  9259 
9^9^313 
9.2921567 


9.2922421 
9.292  3474 
9.2924527 
9.292  5580 
9.292  6632 


1067 
1066 
1066 
1066 
1065 
1065 
1065 
1065 
1064 
1064 
1064 
1063 
1064 
1063 
1062 
1063 
1062 
1062 
1061 
1062 
1061 
1061 
1060 
1060 
1060 
1060 
1060 
IC5q 
1059 
1058 

1059 

1058 
1058 
1057 
1057 
1058 
1056 
1057 
1056 
1056 
1056 
1055 
1055 

1055 
1055 
1054 
1054 
1054 
1054 
1053 

1053 
1052 
1055 
1052 
1051 
1052 
105 1 
105 1 
1051 


Tang 
9295  3489 


.96  1240 
,296  2347 

•296  3453 
.2964558 
.296  5664 


296  7874 
.96  8978 

,297  0083 

297  1 1 87 
297  2291 


■97  3395 

•97  4498 
,297  5601 
,297  6704. 
.297  7806 

■978909 


95  4597 
■95  5705 
.956813 
•95  7920 
-95  9027 


196  0134 


.<)6  6769 


!66i8 


.2987718 
1.98  88x8 
1989918 
199  1017 
299  2117 


299  3216 


,2994314 

2995413 
.299  6511 
.299  7609 
.299  8707 


99  9804 


.3000901 
_;oo  1998 
.3003095 
30041Q1 

;co5288 


3006383 

•300  7479 
,3008574 
.300  9670 
•301  "764  ,  _ 
■3°'  ^^59  I  J095 


d.c. 

U08 
1108 
1 108 
1 107 
U07 
1107 

1 106 

1 107 
1 106 
1105 
1106 
H05 
1x05 
1x04 
xios 
1 104 
1104 
H04 
1103 
1x03 
H03 

1I02 
1103 
IXOZ 

1 102 

HOI 

X102 
HOI 
1 100 
HOI 

1100 

1 100 
IXOO 

1099 

XIOO 

1099 
1098 
1099 

1098 

1098 
1098 
1097 
1097 
1097 

1097 
1096 

1097 
1095 

1096 

1095 

1096 

1094 
1095 


Cotg 

0.704  6511 

0.704  5403 
0.704  4295 
0.7043187 

0.704  2080 

0.704  0973 


0.702  5502 
0.702  4399 
0.702  3296 
C.702  2194 
0.702  109 1 


0.701  9989 


0.701  8887 
0.701  7786 
0.70X  6684 
0.701  5583 
0.701  4483 


0.70X  3382 


0.701  2282 
0.701  1182 
0.70X  00S2 
0.700  8983 
0.700  7883 


0.700  6784 
0.700  56S6 
0.7004587 
0.700  3489 
0.7002391 
0.700  1293 


0.7000196 
0.699  9099 
0.699  8002 
0.699  6905 
0.699  5809 
0.6994712 
0.699  3617 


Cos 

991  6991 


991  674^ 
991  6700 
991  6658 
9916617 
991  6575 
9916533 


9916492 


991  6450 
991  6408 
991  6366 
9916325 
991  6283 


991  6241 


991  6199 
9916158 
.991  6116 
991  6074 
991  6032 


991  5990 


991  5949 
991  5907 
991  5865 
991  5823 
991  5781 


0.699  2521 
0.699  1426 
0.6990330 
0.69S  9236 
0.69S  8141 


991 5739 


991  5698 
991  5656 
991  5614 
991  5572 
9915530 


991 5488 


991  5446 
991 5404 
991  5362 
991  5320 
991  5278 


991 5236 


,9915194 
991  5152 
9915110 
991  5068 
991  5026 


9914984 


991  4942 
991  4900 
991  4858 
991  4815 
991  4775 


50 


SO 
40  1 
30  1 


49 


48 


47 


46 


45 


43 


42 


41 


S$8 


ir 


20 


21 


22 


23 


24 


25 


'2Q 


27 


28 


29 


30 


Sin 


9-^93  3993 

9193  5043 
9.293  6093 
9.293  7143 
9.293  8193 
9.293  9242 


9.2940291 


9.294  1340 
9.294  2388 
9.2943437 
9.294  4485 
9-^94  553^ 


9.294  6580 
9.294  7627 

9.294  8674 
9.2949721 

9.295  0767 
9.295  1814 


9-^95  ^859 

9^95  3905 
9.295  4950 
9.295  5996 
9.295  7041 
g.295  8085 


9-^95  91^9 
9.2960174 
9.296  1217 
g.296  2261 
9.296  3304 
9.296  4347 


9.296  5390 


9.296  6433 
9.296  7475 
9.2968517 

9.296  9559 

9.297  0600 


9-^97  1641 
9.297  2682 
9.297  3723 
9.297  4763 
9.297  5804 
9.297  6844 
9.297  7883 


9.297  8923 

9.297  9962 

9.298  lOOI 
9.298  2039 
9.298  3078 


9.298  4116 

9-2985154 
9.298  6191 
9.298  7229 
9.298  8266 
9.298  9303 


9-2990339 
9.299  1375 
9.299  241 1 

9-299  3447 
9.2994483 
9-2995518 
9.2996553 

Cos 


1050 
1050 
1050 
1050 
1049 
1049 
1049 
1048 
1049 
1048 
1047 
1048 
1047 
1047 
1047 
1046 
1047 
1045 
1046 
I04S 
1046 
1045 
1044 
1044 
1045 

1043 
1044 
1043 
I043 
1043 

1043 
1042 
1042 
1042 
1041 
1041 
1041 
1041 
1040 
1041 
1040 
1039 
1040 
1039 
1039 
1038 
1039 
1038 

1038 
1037 
1038 
1037 
1037 
1036 

1036 
1036 
1036 
1036 
1035 
1035 


Tan< 


9.301  9514 


9.302  C607 
9.302  1699 
9.3022791 
9.3023883 
9.302  4975 


9.30a  6066 


9.3027157 
9.302  8248 

9.302  9339 

9.303  0429 
9.303  1519 


9.303  2609 


9.303  3699 
9.303  4788 
9.303  5877 
9.303  6966 
9.303  8054 


9.303  9143 


9.3040231 
9.304  13 1 8 
9.304  2406 
9-304  3493 
9-304  4580 


9.304  5667 


9.304  6754 
9.304  7840 
9.304  8926 
9.3050012 
9-305  1097  I  jos^ 


d.  c. 


1093 

1092 
1092 
1092 
1092 
I09I 
1091 
1091 
I09I 
1090 
1090 
1090 
1090 
1089 

1089 
1089 
1088 

1089 
1088 
1087 
io88 
1087 
1087 
1087 
1087 
1086 
1086 
io86 
1085 


Cotg 

0.698  0486 
0.697  9393 
0.697  8301 
0.697  7209 
0.697  6117 
0.697  5025 


9.305  2183 


9.305  3268 
9-3054353 
9-305  5437 
9.305  6521 
9.305  7605 


9.305  8689 


9-305  9773 
9.306  0856 
9.306  1939 
9.306  3022 
9.306  4105 


9.3065187 


9.306  6269 
9.3067351 
9.306  8432 
9.3069514 
9.3070595 


9-307  1675 


9.307  2756 
9.3073836 
9.3074916 
9.307  5996 
9.307  7076 


9-307  8155 


9-307  9234 
9.3080313 
9.308  1392 
9.308  2470 
9.308  3548 


9.308  4626 


Cotg 


1085 

1085 
1084 
1084 
1084 
1084 
1084 
1083 
1083 
1083 
1083 
1082 
1082 
1082 
io8i 
1082 
1081 
1080 
1081 
1080 
1080 
1080 
1080 
1079 
1079 
1079 
1070 
1078 
1078 
1078 


0-697  3934 
0.697  2843 
0.697  175a 
0.697  o66i 
0.696  9571 
0.696  8481 


0.696  7391 
0.696  6301 
0.696  5212 
0.696  4123 
0.696  3034 
0.696  1946 


0.696  0857 


0.695  9769 
0.695  8682 
0.695  7594 
0.695  6507 
0.695  5420 


0-695  4333 
0.695  3246 
0.695  2i6o 
0.695  1074 
0.694  9988 
0.694  8903 


0.6947817 


0.6946732 

0.694  5647 
0.6944563 
0.694  3479 
0.694  2395 


0.694  13 1 1 


0.694  0227 

0.693  9144 

0.693  8061 
0.693  6978 

0.693  5895 


0.693  4813 


0.6933731 

0.693  2649 
0.693  1568 
0.693  0486 
0.692  9405 


0.692  8325 


0.692  7244 
0.692  6164 
0.692  5084 
0.692  4004 
0.692  2924 


d.c. 


0.691  5374 
Tang 


Cos 

9.991  4478 
9.991  4436 
9-991  4394 
9-9914352 
9.991  4309 
9.991  4267 


9-99it  4225 


9.991  4183 
9.991  4140 
9.991  4098 
9.991  4056 
9-99^  4013 


9-99^  3971 


9.991  3919 
9.991  3886 
9.991  3844 
9.991  3802 
9-99^  3759 


9-991  3717 


9.991  3674 
9.991  3632 
9.991  3590 
9-991  3547 
9.991  3505 


9.991  3207 


9.991  3165 
9.991  3122 
9.991  3080 
9.991  3037 
9.9912995 


9-99^  2952 


9991  3462 
9.991  3420 
9991  3377 
9-9^1  3335 
9.9913292  - 
9-9913250  ^3 


9.991  2010 
9.991  2867 
9.991  2824 
9.991  2782 
9.991  2739 


9.991  2696 


9.991  2654 
9.991  2611 
9.991  2568 
9.991  2526 
9-99^  2483 


).99i  2440 


9.991  2398 
9.991  2355 
9-991  2312 
9.991  2269 
9.9912227 


9.991  2184 


9.991  2141 
9.991  2098 
9.991  2056 
9.991  2G13 
9.991  1970 


9.991  1927 

Shi 


78' 


36» 


960 


ir 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 

9-305  8189 

9.305  9iC9 
g.306  0228 

9.306  1247 
9.306  2266 
9.306  3284 


9.306  4303 
9.306  5321 
9.306  6339 
9.306  7356 
9.306  8373 
9.306  9391 


9.307  0407 


9.307  1424 
9.307  2440 
9.307  3456 
9.307  4472 
9.307  5488 


9.307  6503 
9.3077518 
9-307  8533 

9.307  9548 

9.308  0562 
9.308  1576 


9.30b  2590 
9.308  3604 
9.3084617 
9.308  5630 
9.308  6643 
9.308  7656 


9.308  8668 


9.309  5748 
9.309  6759 
9.309  7769 
9.309  877Q 
9309  9788 


9.3100798 
9.310  1807 
9.310  2816 
9.3103825 
9.3104833 
9-310  5841 


9.3106849 

9-3107857 
9.3108864 
9.3109872 
9.31 1  0879 
9.311  1886 


Cos 


1020 
1019 
1019 
1019 
1018 
1019 
1018 
1018 
1017 
1017 
1018 
1016 
1017 
1016 
1016 
1016 
1016 
1015 
1015 
1015 
1015 
1014 
1014 
1014 
1014 
1013 
1013 
1013 
1013 
1012 

loia 

1012 
1012 
ion 
ion 
ion 
ion 
ion 

lOIO 
lOIO 

1009 

lOIO 

1009 
1009 
1009 
1008 
1008 
1008 
1008 
1007 
1008 
1007 
1007 
1006 
1006 
1006 
1006 
1006 
1005 
1005 


Tang 
9-3^8851 


9-314  9914 
9-3150977 
9.3152040 
9.315  3102 
9.315  4164 


9-31552^6 

9.315  6288 

9-315  7349 
9.315  8410 

9-315  9471 
9.3160532 


9-316  1592 
9.316  2652 
9.316  3712 
9.3164772 
9.3165832 
9.316  '" 


9-3167950 
9.3169009 
9.3170067 
9.317  1125 
9.3172184 
9-3173241 


9.3174299 

9-3175356 
9.3176413 
9.317  7470 
9.3178527 
9-3179583 


9.3180640 


9.3188026 
9.3189081 
9.3190135 
9.319  1188 
9.3192242 


9-3193295 

9-3194349 
9.3195401 
9.3196454 
9.3197507 
9-3198559 


93199611 
9.3200662 
9.320  1714 
9.320  2765 
9.3203816 
9.3204867 


9.3205918 


9.320  6968 
9.3208018 
9.3209068 
9.3210117 

9.321  1167 
9.321  2216 


d.c. 


i      Cotg 
0.685  1149 


1055 
1056 
1055 
1055 
1055 
1054 
1055 
1054 

1053 
1054 

1053 
1054 
1052 
1053 

1053 
1052 
1052 
1051 
1052 
1051 
1051 
1051 
1051 
1050 
1050 
1050 

1049 
1050 
1049 


Cotg       d.  c. 


0.6843712 
0.684  -651 
0.684  1590 
0.6840529 
0.683  9468 


0.683  8408 


0.683  7348 
0.683  6288 
0.683  5228 
0.683  4168 
0.683  3109 


0.683  2050 


0.683  0991 
0.682  9933 
0.682  8875 
0.6827816 
0.682  6759 


C.682  5701 


0.682  4644 
0.6823587 
0.682  2530 
0.682  1473 
0.6820417 


0.681  9360 


3  681  8304 
0.681  7249 
0.681  6193 
0.6815138 
06814083 


0.681  3028 
0.681  1974 

o.68i  0919 
0.6809865 
0.6808812 
0.6807758 


0.680  6705 


0.6805651 
0.6804599 
0.680  3546 
0.680  2493 
0.680  1441 
0.6800389 
0.6799338 
0.679  8286 
0.6797235 
0.6796184 
0-6795133 


0.679  4082 
0.679  3032 
0.679  1982 
0.679  0912 
0.678  9883 
0.678  8833 
0.678  7784 

Tans 


Cos 


9.9909] 


9.990 


9.990  8772 
9.990  8728 
9.990  8684 
9.990  8641 
9-990  8597 


9-9908553 


9.990  8510 
9.990  8466 
9.990  8422 
9.990  8379 
9.9908335 


9.990  829] 


9.990  8247 
9.990  8204 
9.9908160 
9.990  8116 
9.990  8072 


9.990  8029 


999079S5 
9990  7941 
9-990  7897 
99907853 
9-990  7810 


9-9907766 
99907722 
9-990  7678 
9 990 7634 
9-990  7590 
9-990  7546 


9.990(39-4 
9.9906930 
9.990  6886 
9.990  6842 
9.9906798 
9.9906754 


9.9906710 


20 


19 


963 


12* 


4  a 

•i    4  5 

4!  18.0 

5  "5 

6  »7.o 

9    •■>  5 


10 


Izo 

30 
40 
50 


Sin 


9.3179780 
9.3180770 
9.318  1760 
9.3182749 
9.3183739 


9J184728 


9.3185717 
9.318  6706 
9.3187695 
9.3188683 
9.318  9671 


9.3190659 


9.3191647 
9.3192634 
9.3193621 
9.319  4608 
9-3195595 
9.3196581 


Tatii 


9.3197567 
9-3'9  8553 
93199539 
9.3200525 
9.320  1510 


9-3^0^495 
9.3203480 
9.3204464 
9.3205449 
9.3206433 
9.3207417 


9.320  8400 


9.320  93S4 

9.321  0367 
9.321  1350 
9.321  2533 
9-3213315 


9-321  4297 
9.321  5279 
9.321  6261 
9.321  7243 
9.321  8224 
9.321  9205 


9.322  oii 


9.322  1167 
9.322  2147 
9.3223127 
9.3224107 
9.3225087 


9.322  6066 
9.322  7046 
9.322  8025 
9.3229003 

9.322  9982 

9.323  0960 


9323  1938 
9.3232916 

9-323  3894 
9.3234871 

9323  5848 
9-323  6825 
9.323  7801 

Cos 


9S0 


9-3 


•"  474  5J 


9.327  5780  I 
9.32768151 
9.327  7850  I 
9.32788851 
9.3279919I 


9-328  0953  I 
9-328  1987  I 
9.3283021 
9.3284054 
9.3285087 
9.328  6120 


9-3287153 


9.3288185 
9.3289218 
9.3290250 
9.329  1282 
9.3292313 


9-329  3345 


9-3294376 
9-329  5407 
9.3296437 
9.3297468 
9-329  8498 


9-3299528 
9.3300558 
9.3301588 
9.3302617 
9.3303646 
9.3304675 


1035 
1035 

1035 
1034 
1034 
1034 
1034 
1033 
1033 
1033 
1033 

1032 
1033 

1032 

1032 

1031 
1032 

1031 

I03I 
1030 
1031 

1030 

1030 1 

1030 
1030 
1029 
1029 
1029 
1029 

93305704  1028 


1029 

1028 
1028 

1027 

1028 

1027 

1027 

1026 
1027 
1026 
1026 
1026 
1026 

1025 
1025 
1025 
1025 

1024 

1025 
1024 

1024 

1023 
1024 

1023 
1023 
1023 

1022 
1022 
1023 


Cotg 

0.6725255 


0.672  4220 
0.6723185 
C.672  2150 
0.672  1115 
0.6720081 


0.67 1  9047 
0.671  8013 
0.671  6979 
0.671  5946 
0.671  4913 
0.671  3880 


0.671  2847 


0.671  1815 
0.671  0782 
0.670  9750 
0.670  8718 
0.670  7687 
0.670  6655 


0.670  5624 
0.6704593 
0.670  3563 
0.6702532 
0.670  1502 


Cm 


990  4044 


990  3999 

990  3954 
9903910 
990  3865 
990  3820 


9903775 


9903730 
990  3686 
9903641 
990  3596 
9903551 


9903506 


9903461 
9903416 
9903371 
990  3327 
.9903282 


9.331  2i,99 
9.331  3926 
9.331  4952 
9-3315979 

9-3317005 


9-331  803; 


9.331  9057 
9.3320083 

9.332  1108 
9-3322133 
9-3323158 


9-3324183 


9.332  5207 
9.3326232 
9.3327256 
9.3328280 
9.3329303 


93330327 


9.3331350 
9-3332373 
93333396 
9-3334418 
9333  5440 
9.333  6463 

Cot.' 


0.6700472 


0.669  9442 
C.669  8412 
0.669  7383 
0.669  6354 
0.669  5325 


0.669  4296 


0.669  3268 
0.669  2239 
0.669  1211 
0.6690183 
0.668  9156 


0.6688128 


0.668  7101 
0.668  6074 
0.668  5048 
0.6684021 
0.668  2995 


0.668  1969 


0.668  0943 
0.667  9917 
0.667  8892 
0.667  7867 
0.667  6842 


0.667  5817 

0.667  4793 
0.667  3768 
0.667  2744 
0.667  1720 
0.667  0697 


0.666  9673 


0.666  8650 
0.666  7627 
0.666  6604 
0.666  5582 
0.666  4560 


0.6663537 


i?£_3211 
9903192 
9903147 
9903102 
990  3057 
9903012 


9902967 


990  2922 
990  2877 
9902832 
9902787 
990  2742 


990  2697 


9902651 
990  2606 
990  2561 
990  2516 
9902471 


990  2426 


990  2381 
9902336 
990  2290 
990  2245 
990  2200 


9902155 


990  21 10 
990  2064 
990  2019 
990  1974 
990  1929 


990  1883 


990  1838 
9901793 
990  1748 
990  1702 
990  1657 


990 


1612 


990  1566 
9901521 
990  1476 
990  1430 
990  1385 


45 
45 
44 
45 

45 
45 
45 
44 
45 
45 
45 
45 
45 
45 
45 
44 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
46 

45 
45 
45 
45 
45 
45 

45 
46 

45 
45 
45 
45 
46 
45 
45 
45 
46 

45 
45 
45 
40 

45 
45 
46 

^5 
45 
46 
45 
46 


d.  c.   T.in- 


990  1539 


Sin 


50 


12* 


S88 


10 


13 


14 


15 


16 


17 


18 


19 


Sin 

9-3^3780^ 
9.3x3  8778 
93239755 
9.3:40731 
9.324  1707 
9.324 16S1 


9-3'4  9505 
9.325  0478 

9-3^5  1452 
9.325  2425 
9.325  3398 
9-3254371 


9-325  5344 
9.3256316 
9.325  7288 
9.325  8260 
9.325  9J32 
9.3260233 


9326  LI 74 
9.3262145 
9.3263116 
9.3264087 
9.3265057 
9.326  6027 


9.3266997 


9.326  7966 
9-3268936 
9.326  9905 
9.3270874 

9-32-'  1843 


9327  2i 


9-3273779 
9.3274748 

9-3275715 
9-327  6683 
9.3277650 


9.3285381 
9.3286346 
9.3287312 

9.328  8276 

9-3289241 

9.3290206 


9.329 1170 
9.3292134 
9.3293098 
9.3294061 
9.329  5024 


9.329  59S8 


Cos 


Tang 

9-3336463 

9-3337484 
9-3338506 
9.3339528 

9-3340549 
9.334  1570 


93342591 
9.3343611 

9-3344631 
9.3345652 
9.3346671 
9-3347691 


9-334871 


9-334  9730 
9-335  0749 
9-335  1768 
9.3352786 
9-335  3805 


9-3354823 


9-3355841 
9-3356859 
9-335  7876 
9-3358893 
9-335  9910 
9.3360927 


9-336  1944 
9.336  2960 
9.3363977 
9.3364993 
9.336  6008 


9.3367024 


9.3368039 

9-3369054 
9.3370069 
9-337  1084 
9-337  2099 


9-337  3113 


9-3374127 
9-337514' 
93376154 
9.3377168 
9.337  8181 
9-3379194 


9.3380207 
9.338  1219 
9-3382232 
9.338  3244 
9.3384256 


9-3385267 


9.3386279 
9.3387290 
9.3388301 
9.3389312 
93390323 


9  339«333 


d.  c.    Cotg 


9-339  2343 
9-339  3353 
9-3394363 
9-3395372 
9-339  63S2' 

9  339  7391  I 
Cotg 


0.665  7409 


0.665  6389 
0.665  5369 
0.665  4348 
0.665  3329 
0.665  2309 


0.665  '289 
0.665  0270 
0.6649251 
0.664  8232 
0.664  7214 
0.664  6195 


0.6645177 


0.6644159 
0.664  3 141 
0.664  2124 
0.664  1 107 
0.664  0090 


0.663  9073 


0.663  8056 
0.663  7040 
0.663  6023 
0.663  5007 
0.663  3992 


0.663  2976 


0.663  1961 
0.663  0946 
'J5  0.6629931 
''5  j  0.662  8916 
'^5  I  0.662  7901 
"4  -77-fo-;r 


0.6626887 


014 

!  0.662  5873 
^'■^10.6624859 

°J3  I  0.662  3846 


0.662  2832 
0.662  1819 


0.662  cSc6 


0.661  9793 
0.661  8781 
0.661  7768 
0.661  6756 
0.661  5744 


0.661 


4733 


0.661  3721 
0.661  2710 
0.661  1699 
0.661  0688 
0.660  9677 


0.660  8667 


0.6607657 
°'°  I  0.660  6647 
°[°  0.660  5637 
•^9  0.6604628 
°'°   0.6603618 


0.660  2609 


.1.  c. 


Tang 


Cos 

9-990  1339 
9.990  1294 
9.9901249 
9.990  1203 
9.9901158 
9.990  1112 


9.9900521 


9.9900475 
9.990  0429 
9.9900384 
9.990  0338 
9-990  0293 


9.990  0247 


99899973 


9.9899927 
9.9899881 
9.989  9836 
9.989979c 
9.989  9744 


9.989  9698 


9.9899653 
9.989  9607 
9.9899561 
9.9S99515 
9.989  9469 


9-9899423 
9-9899378 
9.9S99332 
9.9899286 
9.989  9240 
9,9899194 


9-9899^48 
9.9899102 
9.989  9056 
9.9899010 
9.989  8965 
9.989  8919 


9-9898873 


9.989  8827 
9.9S98781 
9.9898735 
9.989  8689 
9.989  8643 


9-989  8597 
Sia 


•    I 


\\) 


18 


47 


4(5 


45 


44 


43 


42! 


41 


40 


IT 


JM 


ir 


20     o    9.319  598S 


21 


22 


23 


24 


28      o     9-334 19 


29 


30 


9-331 3285 


331  9035 


o      9-33^4777 


o     9-333  6237 


95- 


93349567  ;^^o 
93350517'^^, 
9.3351468  951 

_9J15J4^i?50 
93353368 


Cos 


Tans 


I  .1.  c. 


;pi 


Cotg 
I  C.660 1609 


9-339  S400 

9.339  94C9 

9.340  0417 
9.340  14.25 
9.3401433 


1009  , . 

i  °-66o  1600 
iooSl°-^^"''59' 


1005    ,     -'I 

1008  °-j59  9583 

1008  i  °-^59  «575 

IC08  ^6^9-567 

9.340  3441    ^^^    0-6596559 

1007  i°-^59  5551 

1008  I  °-^59  4544 

rnr.-T  I  '^•^Sg  3536 
0.6591519 
0.659  15=3 


1006  f:^9:55i_6 


9-3415519 
9.341  6514 
9-341  7519 
9.341  8534 
9-341  953S 
9.341 0541 


9.341 1546 


9.341  7566 


9-343  3578 
9-343  45S0 
9-343  5581 
9.343  65S1 
9-343  7581 
9-343  8583 
9-343  9583 
9.3440583 

9-344  1583 
9.3441583 
9-3443581 
9-3444581 


9-3445580 
"9-344  6579 
9-344  7578 
9.3448576 
9-344  9574 
9-345  0572 


Cotg 


d.c. 


0.658  9510 
0.658  8504 
0.658  7498 
0.658  6492 
0.658  5.^86 
0.658  4481 


0.658  3476 
0.658  1471 
0.65S  1466 
0.65 S  0461 
0.657  9458 


0.657  8454 


0.657  7450 
0.657  6446 
0-657  5443 
0.6574440 
0.657  3437 


0.657  1434 


0.657  1431 
0.657  0419 
0.656  9417 
0.656  8415 
0.656  7413 


0.656  6411 


0.656  5410 
0.6564419 
0.656  3418 
0.656  1418 
0.656  1417 


0.656  041 


-655  9417 
0.655  8417 
0.655  7417 
0.655  6418 
0.655  5419 


0.655  4410 


0.655  3411 
0.655  1411 
0.655  1414 
0.655  0416 
0.654  9418 


T.ing 


Cos 


9.9S9  8597 


9.989  S55 1 
9.989  8504 
9.989  8458 
9.98q  8412 
9.989  8366 


9.989  8310 


9.989  8174 
9.989  8118 
9.9898182 
9.989  8136 
9.989  8090 


I  8043 


9.9S9  7997 
9.9897951 
9-989  7905 
9-989  7859 
9.9897812 


9.989  7766 


9.989  7710 
9.989  7674 
9.989  7617 
9.989  7581 
9-989  7535 


7489 


9-989  744- 
9.989  7396 

9-989  7350 
9-989  7303 
9.989  7157 


9.989  7111 


9.9S9  7164 
9.989  7118 
9.989  7071 
9.989  7015 
9.989  6979 


9-989693^ 
9.989  6886 
9.989  6839 
9.989  6793 
9.989  6747 
9.989  6700 


9.989  6654 


9.989  6607 
9.989  6561 
9.9896514 
9.989  6i^68 
9.989  6411 


9-989  6374 


9.989  6318 
9.989  6181 
9.9896135 
9.9S96188 
9.989  6141 


9.989  6095 


9.989  604  8 
9.989  6coi 

9-989  5955 
9.989  5908 
9-989  5861 


9.9895815 


Sin 


$u 


\2 


40 


41 


42 


43 


44 


45 


4() 


47 


48 


AU 


50 


Sin 

9.3409963 
9.341 0900 
9.341 1836 

9-341  2773 
9-341  3709 
9.341  4644 


9.341  5580 


9.341  6516 
9-341  7451 
9.3418386 

9.341  9321 
9-34^0^55 

9.342  1 190 


9.342  2124 
9,3423058 

9-342399^ 
9.3424925 

9-34^5^59 

9-34^  6792 


9.342  7725 
9.342  8657 
9.342  9590 
9-343  05^- 
9-343  1454 
9-343  ^3^6 


9-343  3318 
9-343  4-49 
9.3435180 
9.343  6111 
9-343  704^ 


9-343  7973 


9-343  8903 
9-343  9^33 
9-3440763 
9-344  1693 
9.3442623 


9-344  355^ 

9-344  44^1 
9.3445410 

9-344  6339 
9.3447267 
9-344  8196 


9-34491-4 


9-345  005^ 
9-345  0979 
9-345  1907 
9-345  1834 
9-345  3761 


9-345  46i 


9-345  5615 
9-345  6541 
9-345  7467 
9-345  8393 
9-3459319 


9-3460245 
9.346  1 1 70 
9.346  2095 
9.346  3020 
9-346  3945 
9-346  4870 
93465794 

Cos 


Tang 


I  „  i 


Cotg 
0.648  3032 


9.353  4650 


9.353  5630 
9.3536611 
9-3537591 
9-353  8571 
93539550 


9-3540530 

9-354  1509 
9.354  2488 
9-3543467 
9-354  4445, 
9-354  54-4  1 


9.354  6402 


9-3547380 
93548358 
9-3549336 
9.3550313 
9.355  1290 


9.3552267 


9-355  3-44 
9-355  41-1 
9-3555197 
9-3556174 
9-3557150 


9.3558126 


9.355  9101 
9.3560077 
9-356  1052 
9.3562027 
9-356  3002 


9-3563977 


9-3564951 
9-3565915 
9.356  6900 
9.3567873 
9356  8847 


9.3569821 


9-357  0794 
9-357  1767 
9-357  274- 
9-3573713 
93574685 


9-3575658 
Cotg 


0.64  8  2048 
0.648  1064 
0.648  0081 
0.647  9097 
0.647  8114 

0-647  7 13  J 
0.647  6148 
0.6475165 
0.647  4183 
0.647  3101 
0.647  2219 


0-647  1137 
0.647  0155 
0.646  9274 
0.646  8292 
0.646  73 1 1 
0.646  6331 


0-646  5350 


0.646  4370 
0.646  3389 
0.646  2409 
0.646  1429 
0.646  0450 
0.645  9470 


0.645  8491 
0.645  7512 
0.645  6533 
0.645  5555 
0.645  4576 


0.645  359S 


0.645  2620 
0.645  1642 
0.645  0664 
0.644  9687 
0.644  8710 


0-6447733 


0.644  6756 
0.644  5779 
0.644  4803 
0.644  3826 
0.644  2850 


0.644  1874 


0.644  0899 
0.643  9913 
0.643  8948 
0.643  7973 
0.643  6998 


0.643  6023 
0.643  5049 
0.643  4075 
0.643  3100 
0.643  2127 
0-643  "53 
0.643  o'79 
0.642  9206 
0.642  8233 
0.642  7260 
0.642  62X7 
0.6425315 


0.64243-11 


c! 


Tan- 


Cos 
9989  ^995 


9.989  294S 
9.989  2900 
9-989  2853 
9.989  2806 
9-989  1758 
9.9892711 


9.9S9  2664 
9.989  2616 

9-989  1569 
9.989  2521 
9.989  2474 


9-989  2417 


9,9892379 
9.9892332 
9.989  2284 
9.9.S9  2237 
9.989  2189 


9.989  2142 


9.989  2094 
9.989  2047 
9.989  1999 
9.989  1951 
9.9S9  1904 


9.989  1856 


9.989  1809 
9.9S9  1761 
9.989  1714 
9.989  1666 
9.989  i6i8 


9.989  If 


9.989  1523 
9.989  1475 
9.989  1428 
9.989  1380 
9.989  1332 


9.989  1285 


9-989  1137 
9.989  1189 
9.989  1141 
9.989  1094 
9.989  1C46 


9.989  C998 


9.989  0950 
9.989  0903 
9.9890855 
9.989  0807 
9-9890-59  48 


9.989  071 1 


9.989  0664 
9.989  0616 
9.9890568 
9.9S90520 
9.9890472 
9.9890424 
9.9890376 
9.9890328 
9,9^9  0280 
9.989  0232 
9.9^590185 


9.9890137 
Siu 


IT 


50 


51 


I  30 

;  40 
5-^ 


53 


54 


56 


I  07 


58 


59 


60 


SiQ 


9.347  779i 
9-3478713 
9-347  9^'35 
9.3480556 
9-348  1477 


9-3482397 


9-3483318 
9.3484138 
9.3485.58 
9.348  6078 
9-348  6998 
9348  79'7 
9.3488836 
93489755 
93490674 
9-349  1593 
9-349^5" 


9  346  57?4J  na. 
9.34667181^ 
9.546  7C42  I  x,1 
9-3^6  8566  I  9 

9-3469489  LI 
9J4704<3_  9Z3 

923 
923 
922 
922 
922 
922 
922 
921 
922 
921 
921 
920 
921 
920 
920 
920 
920 
919 
919 
919 
919 
919 
918 
918 

918 

9,8 
918 
917 
917 
917 
917 
916 
917 
916 
916 
916 

915 

915 
916 

9'5 
9'4 
915 
9'4 
914 
914 
914 

913 
914 

913 
913 
912 

913 
912 
912 


9-349  34^9 


9-349  4347 
9-349  5-^5 
9.3496183 
9.3497100 
9.3498017 


9-349  8934 


93499851 
9.350  C767 
9.350  1684 
9.350  2600 
9.3503516 


9-3504452 


9-3505347 
9.350  6262 
9.3507178 
9.3508093 
9.3509007 


9-350  99-- 


9.3510836 
9.3511750 
9.351  2664 
9-3513578 
9.351  4491 


9-3515405 


9.3516318 
9-35'  7231 
9-35'  8143 
9.3519056 
9-351  9968 
9.352  0880  I 


12' 


Tang      (1.  c.       Cotg 


1«7 


9-357  5^i 
9.] 5  7  6630 
9.3577602 
93578573 
9-357  9545 
9.3580516 


93581487 
9.3582458 
9-3583429 
9.3584400 
9-3585370 
9.358  6340 


9-358731 


9.358  8280 
9.358  9249 
9.3590219 
9-359  "88 
9-3592157 


9-3593126 
9.3594094' 
9.3595063 
9.3596031 
9.359  6999 
9-3597967 


972 

972 
971 
972 
971 
971 
971 

971 
971 

970 
970 
970 
970 
969 
970 
969 
969 
969 


9-359  8935 
9-359  99°2 
9.3600869 
9.360  1836 
9.3602803 
9.360  3770 


967 
967 
967 
967 

966 

967 

9-3605703  966 
9.3606669  ^^6 

9-3607635  ^6 
9-3608600  ^f,^ 
9.3609566  ^ 


9.3bc  4736 


0.6424342 
0.642  3370 
0.642  2398 
0.642  1427 
0.6420455 
0.641  9484 
0.641  8513 


0.641  7542 
0.641  6571 
0.641  5600 
0.641  4630 
0.641  3660 


0.641  2690 
0.641  1720 
0.641  0751 
0.6409781 
0.6408812 
0.640  7843 
0.640^874 


965 
964 
964 
964 
963 
964 
963 

963 

9-362  2100  g(,, 

9-3623063   62 

9-3625950  ^(,, 
9-3626912  ^^^ 

9-362  7874  I  ^, 
9-362  8836  i^^ 

9-3^- 9797(561 
9-363  0758  I  ^(„ 

9-363  i7i9'56i 
9.3632680  5^j 


9.363  3641 


0.640  5906 
0.6404937 
0.640  3969 
0.640  3001 
0.640  2033 


0.640  1065 
0.640  0098 
0.639  9131 
0.639  8164 
0.6397197 
0.639  6230 


0.639  5264 


C.6394297 

0.6393331 
0.6392365 
0.639  1400 
0.639  0434 


0.638  9469 
0.63S  8504 
0.6387539 
0.638  6574 
0.638  5610 
0.6384645 


0.6383681 
0.638  2717 
0.638  1753 
0.6380790 
0.637  9826 
0.63-  8863 


0.637  79CO 


0.637  6937 
0.6375975 
0.637  5012 
0.637  4050 
0.63-  3088 


Cob 


9-989  0' 37 


9890089 
989  0041 
988  9993 
988  9945 
988  9897 


988  9801 
9889753 
988  9704 
9889656 
988  9608 


988  9560 


988  9223 

9889175 
9889127 
988  9079 
9889031 


98S  8982 


988  8934 
9888886 
9888838 
9888789 

988  8741 


0.637  2126 


0.637  1164 
0.6370203 
0.636  9242 
0.6368281 
0.636  7320 


0.636  6359 


nn 


9849 


98.S  8693 


988  8644 
9888596 
988  8343 
988  8500 
98S8451 


988^03^ 
988  8355 
988  8306 
9888258 
' '  8209 
8161 


8113 


988  8064 
9888016 
988  7967 
988  7919 

9S8  7870 


9S8  7822 


9887773 
988  7725 
9887676 
988  762S 

""7579 


9887531 


988  7482 
988  7434 
9887385 
9887337 
988  7288 


9.988  7239 


5°! 


10 


Cos 


Cot-_' 


rr 


13' 


Sia 


Tang     jd.  c.       Cotg 


Cos 


10 


9.3520880 


3521792 
3522704 
352  3615 
35^45^7 
3525438 


35^6349 


3527259 
3528170 
352  9080 

352  9990 

353  0900 


353  1810 


3532719 
353  3629 
3534538 
353  5447 
3536355 


353  7264 


3538172 
353  9<'8o 
353  9988 
3540896 
3541803 


3542710 


3543618 

3544524 
3545431 
3546338 

3547244 


3548150 


3549056 
3549962 
3550867 
355  1772 
355  2677 
355  3582 


3554487 
3555391 
355  6296 
355  7200 
355  8104 


3559007 


355  99" 
3560814 
3561717 

356  2620 
3563523 
3564426 


3565328 
3566230 
3567132 

356  S034 
3568935 
3569836 

357  0738 
3571639 
3572539 
357  3440 
357.434_o 
357  5240 


9.363  3641 


363  4602 

363  556a 

363  6522 

63  7482 

63  8442 


3640361 
364  1320 
364  2279 
3643238 
3644196 


3645255 


3646113 

364  7071 
364  8029 
364  8986 
364  9944 


365  0901 


365  1858 
365  2815 
365  3772 
365  4728 
365  5685 


63  9401 


365  6641 


365  7597 
365  8553 

365  9508 

366  0464 
366  1419 


366  2374 


3663329 
366  4283 
3665238 
3666192 
366  7146 


366  8100 

366  9054 

367  0007 
367  0960 
3671914 
367  2866 


367  3819 


3674772 
3675724 
367  6676 
367  7628 
367S580 


367_9i31 
368  0483 
368  1435 
3682386 

3683337 
3684287 


3685238 


3686188 
3687138 
368  8088 
3689038 
368  9988 
3690937 


961 

960 
960 
960 
960 
959 
960 

959 
959 
959 
958 
959 
958 

958 
958 

957 
958 

957 
957 
957 
957 
956 
957 
956 
956 
956 

956 
955 
955 

955 

954 
955 
954 
954 
954 
954 
953 
953 
954 
952 
953 
953 
952 
952 
952 
952 
952 
951 
952 
951 
951 
950 

951 

950 

950 
950 
950 
950 
949 


0.6366359 


9-988  7239 


0.636  5398 
0.636  4438 
0.636  3478 
0.636  2518 
0.636  1558 


0.636  0599 


0.635  9639 
0.635  8680 
0.635  7721 
0.635  6762 
0.635  5804 


9.988  6899 
9.988  6850 
9.988  68oi 
9.988  6753 
9.988  6704 


0.635  4845 


9.9886655 


0.635  3887 
0.635  2929 
0.635  1971 
0.635  1014 
0.635  0056 


9.988  6606 
9.9886558 
9.988  6509 
9.988  6460 
9.988  641 1 


0.634  9099 


6363 


0.634  8142 
0.6347185 
0.634  6228 
0.634  5272 
0.6344315 


9.9886314 
9.988  6265 
9.9886216 
9.9886167 
9.9886118 


0.6343359 


1 6070 


0.634  2403 
0.634  1447 
0.634  0492 
0.633  9536 
0.633  8581 


9.988  6021 
9.988  5972 
9.988  5923 
9.988  5874 
9.988  5825 


0.633  7626 


9.988  5776 


0.633  6671 
0.6335717 
0.633  4762 
0.633  3808 
0.633  2854 


0.633  ''900 


0.633  0946 
0.632  9993 
0.632  9040 
0.632  8086 
0.6327134 


0.6326181 


0.6325228 
0.6324276 
0.632  3324 
0.632  2372 
0.632  1410 


0.632  0468 


0.6319517 
0.631  8565 
0.631  7614 
0.631  6663 
0.631  5713 


0.630  9063 


9.9885139 
9.988  5090 
9.988  5041 
9.988  4992 
9.988  4943 


9.988  4894 
979-887845 
9.988  4795 
9.988  4746 
9.988  4697 
9.988  4648 


0.631 

4762 

9.9884599 

0.631 

3812 

9.9884550 

0.631 

2862 

9.988^500 

0.631 

1912 

9.9884451 

0.631 

0962 

9.9884402 

0.03I 

0012 

99884353 

9.988  4303 


Cos 


Cot- 


d.  c.       Tang 


76« 


^0 


13* 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


jin 


9.3628891 


9.362  9780 

9.363  0668 

9.363  i556 
9.363  2444 
9-3633331 


9363  4^'9 
9.3635106 

9363  5993 
9.363  6880 
9.363  7766 
9-3^3  8653 


9363  9539 
9.3640425 
9.364  1311 
9.3641196 
9.364  3082 
9-3643967 


9.3644852 

9-3645737 
9.3646621 
9.3647506 
9.364  8390 
9.3649274 


9-3650^58 
9.365  1042 
9.365  1925 
9.365  2809 
9.365  3692 
9-3654575 


9-365  5458 


9-365  6340 
9.365  7222 
9.365  8105 
9.365  8987 
9.365  9869 


9.3660750 
9.366  1632 
9.3662513 
9.366  3394 
9.3664275 
9.3665155 


9.366  6036 
9.366  6916 
9.366  7796 

9.366  8676 
9.3669556 

9.367  0436 


9-367^315 
9.367  2194 
9.367  3073 

9-367  395^ 
9.3674830 
9.367  5709 


9-3676587 
9.367  7465 

9-367  8343 
9.3679221 
9.3680098 
9.3680975 


9.3681853 


Cos 


880 


Tang 

9-3747563 
9-374  8501 
9-374  9439 
9-3750377 
9-375  1315 
9.375  2251 


9-375  3^9° 
9.37541-7 
9-375  5064 
9.375  6001 
9.375  6037 
9-375  7873 


9-375 


9-375  9746 
9.3760682 
9.376  1617 

9-3762553 
9.376  3488 


9-3764423 
9-3765358 
9.376  6293 
9.376  7228 
9.3768162 
9.376  9096 


9.377  0030 
9.377  0964 
9.377  1898 
9.3772831 
9-377  3765 
9-377  4698 


9.3775631 


9.377  6564 
9  377  7496 
9.377  8429 
9.3779361 
9.3780293 


9.378  1225 


9.3782157 
9.378  3088 
9.378  4020 

9-3784951 
9.3785882 


9.378681 


9-37^7743 
9.3788674 
9.378  9604 
9-3790534 
9-379  1464 


9-379  2394 
9-379  3324 
9-3794253 
9.3795182 
9-3796111 
9.379  7040 

9-379  7969 


9.3798897 
9.3799826 
9.3800754 
9.3801682 
9.3802610 
9.3803537 


Cote 


d.  c. 


1.  c 


Cotg 

0.625  2437 
0.625  '499 
0.625  0561 
0.624  9623 
0.624  8685 
0.624  7748 
0.624  6810 


0.6245873 
0.6244936 
0.624  3999 
0.624  3063 
0.6242127 


0.624  1 190 


0.624  0254 
0.623  9318 
0.623  8383 
0.623  7447 
0.623  6512 


0-623  5577 


0.623  4642 
0.623  3707 
0.623  2772 
0.623  1838 
0.623  0904 


c  622  9970 


0.622  9036 
0.622  8102 
C.622  7169 
0.6226235 

0.622  s302 


0.6224369 


0.622  3436 
0.622  2504 
0.622  1571 
0.622  0639 
0.621  9707 


8775 


0.621  7843 
0.621  6912 
0.621  5980 
0.621  5049 
0.621  4118 


0.621  3187 


0.621  2257 
0.621  1326 
0.621  0396 
0.620  9466 
0.6208536 


0.620  7606 


0.620  6676 

0.620  5747 
0.6204818 
0.620  3889 
0.620  2960 


0.620  2031 


0.620  H03 
0.6200174 
0.6199246 
0.619  8318 
0.619  7390 
0.619  6463 

Tauiz 


Cos 
9.988  13: 


9.988  1279 
9.988  1229 
9.9881179 
9.988  1129 
9.988  1079 
9.988  1029 


9.988  0979 
9.988  0929 
9.988  0879 
9.988  0829 
9.988  0779 


10729 


9.988  0679 
9.988  0629 
9.9880579 
9.9880529 
9.988  0479 


9.9880429 


9.980  0379 
9.988  0328 
9.9880278 
9.9880228 
9.9880178 


9.9880128 


9.988  0078 
9.9880028 

9-987  9977 
9.987  9927 
9.987  9877 


9.9879827 


9.9879777 
9.987  9726 
9.987  9676 
9.987  9626 
9.9879576 


9.9879525 


9987  9475 
9.987  9425 

9-9879374 
9-987  9324 
9.987  9274 


9.987  9223 


9.9S79173 
9.9879123 
9.987  9072 
9.987  9022 
9-987  8971 


9.987  8921 


9.987  8871 
9.987  8820 
9.987  8770 
9.9878719 
9.987  8669 


9.9878618 


9.987  8568 
9.9878517 
9.9S7  8467 
9.987  8416 
9.9878366 
9.987  8315 

Sin 


30 


76' 


13« 


tti 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


Sin 

3681853 


368  2729 
368  3606 

3684483 
3685359 
3686235 


368  71! 


368  7987 
368  8863 
3689738 
3690613 
369 1488 


369  2363 


3693238 
369  41 12 
3694087 
369  5861 
369673s 


369  7608 


3703719 
3704592 
370  5464 
3706336 

370  7207 


370  8079 


370  8950 
3709821 
371 0692 
371 1563 

371  M34 


371  3304 


371  4174 
371  5044 
3715914 
371  6784 
371  7653 
371  8523 


3719392 
3720261 
372  1130 
372  1998 
372  2867 


3723735 


372  4603 
3725471 
3726338 
372  7206 
372  8073 


371: 


372  9807 

373  0674 
373  1540 
373  2407 
373  3273 


3734139 


Cofl 


Tang 
9-3803537 


380  4465 
3805392 
3806319 
380  7246 
3808173 


3809100 


381  0026 
3810952 
381  1878 
381  2804 
381  3730 


3814655 


381  5581 
381  6506 
381 7431 
381  8356 
381  9280 


382  0205 


382  1129 
3822053 
3822977 
3823901 
3824825 


382  5748 


3826671 
3827595 
3828517 

382  9440 

383  0363 


383  1285 


383  2207 
3833129 
3834051 
3834973 
383  5894 


3836816 


38377^7 
3838658 

3839579 
3840499 
384  1420 


384  2340 
384  3260 
3844180 
3845100 
384  6020 
3846939 


3847858 


3848777 
3849696 
3850615 
385  1534 
385  2452 


385  3370 


385  4288 
385  5206 
3856124 
385  7041 
385  7959 


9.385  8876 


d.c 


928 
927 
927 
927 
927 
927 
926 
926 
926 
926 
926 
925 
926 
925 

925 
925 

924 
925 

924 
924 
924 
924 
924 
923 
923 
924 
922 
923 
923 
922 

922 

922 
922 
922 
921 
922 
921 
921 
921 
920 
921 
920 
920 
920 
920 
920 

'^19 
919 

919 
919 
919 

918 
918 
918 
918 
918 
917 
918 
917 


Cotg 
0.619  ^4^3 


0.6195535 
0.619  4608 
0.619  3681 
0.619  2754 
0.619  '827 


0.6190900 


0.6189974 
0.6189048 
0.618  8122 
0.618  7196 
0.618  6270 


0.6185345 


0.6184419 
0.618  3494 
0.618  2569 
0.618  1644 
0.6180720 


0-617  9795 


0.617  8871 
0.617  7947 
0.617  7023 
0.617  6099 
0.6175175 


0.6174252 


0.617  3329 
0.617  2405 
0.617  1483 
0.6170560 
0.6169637 


0.616  8715 


Cotg 


0.616  7793 
0.616  6871 
0.616  5949 
0.6165027 
0.616  4106 


0.616  3184 


0.616  2263 
0.616  1342 
0.616  0421 
0.615  9501 
0.6158580 


0.615  7660 


0.615  6740 
0.615  5820 
0.6154900 
0.615  3980 
0.615  3061 


Cos 


9-98783^5 


9.987  8265 
9.987  8214 
9.987  8163 
9.9878113 
9.987  8062 


9.987  8012 


9.987  7961 
9-987  7910 
9.987  7860 
9.987  7809 
9-987  7758 


9-987  7708 


9.987  7657 
9.987  7606 
9.9877556 
9.987  7505 
9-987  7454 


9.987  7404 


9-9877353 
9.987  7302 
9.9877251 
9.987  7200 
9.9877150 


9.987  7099 


9.987  7048 
9.987  6997 
9.987  6946 
9.987  6896 
9.987  6845 


9.987  6794 


9.987  6743 
9.987  6692 
9.987  6641 
9.987  6590 
9.9876539 


9.987  648S 


9.987  6437 
9.987  6386 
9-987  6336 
9.987  6285 
9.987  6234 


99876183 


0.615  214: 


0.615  1223 
0.6150304 
0.6149385 
0.614  8466 
0.614  7548 
0.6146630 


0.6145712 
0.614  4''94 
0.6143*76 
0.614  2959 
0.614  2041 


0.614  1 124 


d.  C'     Tang 


9.9876132 
9.987  6081 
9.987  6030 
9.987  5978 
9-987  5927 


9.987  5876 


9.987  5825 
9987  5774 
9-987  57-3 
9.987  567a 
9.987  5611 


9-987  5570 


9.9875519 
9.987  5467 
9.9875416 
9.987  5365 
9.9875314 


99875263 


Sill_|d. 


30 


29 


27 


26 


25 


24 


2H 


20 


»?J 


13* 


373 


50 


51 


52 


53 


51 


55 


5f> 


58 


59 


60 


Sin 

9-378  5767 


9.3786622 
9.578  7476 
9.3788331 
9.3789186 
9.3790040 


9.379  0894 


9.379  1748 
9.379 1602 

9-379  3455 
9-379  430« 
9-379  5'62 


9-3796015 
9.3796867 
9.379  7720 
9-3798573 
9-379  9425 
9.3800277 


9.380  1 1 29 
9.380  1981 
9.380  2832 
9.3803684 
9.3804535 
9.380  5386 


9-3806237 
9.3807088 
9.3807938 
9.3808789 
9.3809639 
9.381  0489 


9.381  1339 


9.381  2188 
9.381  3038 
9.381  3887 
9.381  4736 
9-381  5585 


938'  6434 

9-381  7^-83 
9.381  8131 
9.381  8979 
9.381  9827 
9-3820675 


9-382  1523 
9.382  2370 
9.382  3218 
9.3824065 
9.3824912 
9-3825759 


9.382  6605 
9.3827452 
9.382  8298 
9.3829144 

9.382  9990 

9.383  0836 
'9;383  1682 


9383  2527 
93833372 
9.3834218 
9.383  5062 
9-383  5907 
9.383  6752 

Cos 


Tan£ 


391  9940 

392  0845 
3921751 
392  2656 
392356' 
392  4466 


392537' 
392  6276 
3927180 
392  8084 
3928989 


'3595 
14502 
I  5409 
I  6315 

1  7222 


I  9034 


9893 


3936216 
3937118 
393  8021 
393  8923 
3939825 


3940727 


394  '629 
3942531 
3943432 
394  4334 
3945235 


3946136 


394  7037 
394  7937 

394  8838 
3949738 

395  0638 


3951558 


395  2438 
395  3338 
395  4238 
3955137 
395  6036 


3956935 


395  7834 
3958733 
395963' 
3960530 

396  1428 


d.c. 

907 

907 
906 
907 
906 
906 
906 
905 
906 
905 
905 
905 
905 
905 
904 
904 
905 
904 
903 
904 
904 
903 
903 
903 
903 
902 

903 

902 
902 
902 

902 

902 
901 
902 
901 
901 
901 
goo 
901 
900 
900 
900 
goo 
900 
900 

899 
899 
899 
S99 

899 
898 
899 
898 


396  2326 


3963224 
3964121 
3965019 
3965916 
3966814 


9-396771 
Cotg 


Cotg 

0.608  6405 


0608  5498 
0.608  4591 
0.608  3685 
0.608  2778 
0.608  1872 


0.608  0966 


0.608  0060 
0.607  9155 
0.607  8249 
0.607  7344 
0.607  6439 


0.607  5534. 
0.607  4629 
0.607  3724 
0.607  2820 
0.607  1916 
0.607  lOII 


897 


0.607  o'°7 


0.606  9204 
0.606  8300 
0.606  7396 
0.606  6493 
0.606  5590 


0.606  4687 


0.606  3784 
0.606  2882 
0.606  1979 
0.606  1077 
0.6060175 


0.605  9273 


0.605  8371 
0.605  7469 
0.605  6568 
0.605  5666 
0.605  4765 


0.605  3864 


0.605  2963 
0.605  2063 
0.605  1162 
0.605  0262 
0.604  9362 


Cos 

.987  ai7i 


.987  2120 
.987  2068 
.987  2016 
.987  1964 
,987  1912 


.987  i860 


.987  1808 
.987  1756 
.987  1704 
.987  1652 
.987  1601 


•987  1549 


.987  1497 
.987  1445 
.987  1393 
-987  1341 
.987  1289 


.987  1236 


.9871184 
.987  U32 
987  1080 
,987  1028 
'-  o<)~b 


•987  0924 


.987  0872 
.987  0820 
.9870768 
.987  0716 
.987  0663 


0.604  8462 


0.604  7562 
0.604  6662 
0.604  5762 
0.604  4863 
0.604  3964 


0.604  3065 


0.604  2166 
0.604  1267 
0.604  0369 
0.603  9470 
0.603  8572 


0.603  7674 


0.603  6776 
0.603  5879 
I  0.603  4981 
|97  0.603  4084 

;9»  1 0.6033186 


0.603  22J 


L  J 


Tang 


.987061 


9870559 
,987  0507 

987  0455 
,987  0402 
.9870^50 


.987  0298 


.986  9984 
.986  997^ 
.9869880 
.9869827 

."'9775 
.9869723 


.987  0246 
.9870193 
.9870141 
.98700S9 

.987  0037  I  53 

52 
52 
53 
52 
52 
53 
52 
52 
53 
52 
53 
52 
52 
53 
52 
S3 
52 
53 


.986  9670 


,9869618 
.986  9566 

9869513 
,986  9461 
,986  9408 


'9356 


.986  9304 
.986  9251 
.9869190 
.9869146 
.986  9094 


.986  9041 
Sin 


10 


76= 


m 


14« 


M5 

»95 

3$8.o 
4475 
5370 
6a6.} 

J  16.0 
055 


10 


Sin 


9-3f3  7596  i  8 
9-3f  3  8440    gll 

9.383  9284  i  ^^ 
9-3840128  :|44 

±381x8^8:! 

9-3841659  g 

9.384  3502  g2, 

93844345  sT^ 
9-384  5188  1^3 

Q.384  6030  i  gj^ 


9-384  6873'J,'; 


_:— r — ^ 1.:^,  041 

9-3^477151842 
9.3848557      11^ 

9384 9399  Isia 
9.385  0241  1  J 

'^•385 1083 ;  111 


S-^L^ =^  »4i 

9385i9H'5!^T 


70-J  -7-r  841 

9-385  2765  842 

9-385  3607  slo 

9.385  4447  g2i 

9.3855188  «J 

9-3856129  gj^ 

9.385  6969  s 


^J"J"^"?-  840 

9.385  7809  o^„ 

9.3858649  J° 

9.3859489  gjo 

9.3860329  gj 

9-386  1 1 69  8^° 

9-386  2008  g^g 


9.386  2847  8 

9-3863686  III 

9-3864515  8^? 

93865364  83? 

9.386  6202  g^g 
9-386  7C40  g 

9.3867879      o,„ 

9-3868717  If. 

9.3869554  gS/ 

9-3870391 838 
9-3871130  8j: 

9-387  1067  «3^ 

9-387 1904  837 

9-3873741  857 

9-3874578  III 

9-3875414  837 

9-3876251  g37 
93877087  g36 
9-3877913  8^6 
9-3878759  III 
93879595  82. 
9.3880430  |35 
9-388  1266  |36 
9-388  iioi_  ^^ 
9.3882936  g" 
9.388,771    III 


9.3883771  o^^ 

9.3884606  °35 

9.3885440  °34 

9-3886275  III 
9.388  7109 


Cos 


Tang 


9-39677" 


9.396  8607 

9.396  9504 

9.397  0401 
9.3971297 
9-397  "93 


9-397  3089 


9-397  3985 
9.3974881 

9-397  5777 
9.397  6672 

9-397  7567 


9.397  8463 


9.3979357 
9.398  0252 
9.3981147 
9.398  2041 
9-398  2936 


9-398  3830 


9.398  4724 
9.3985617 
9.398  6511 
9.398  7405 
9.398  8298 


d.c. 


Cotg 


Cos 


9.3989191 


9.399  0084 
9.3990977 
9.399  1869 
9-399  1762 
9-399  3654 


9-399  4547 


9.399  5439 
9-399  6330 
9-399  7111 
9-399  81 14 
9-399  9005 


9-399  9896 


9.4000787 
9.400  1678 
9.400  2569 
9.400  3459 
9-4004350 


9.400  5240 


9.4006130 
9.400  7020 
9.400  7910 
9.400  8799 
9.400  9689 


9.401  0578 


9.401  1467 
9.401  2356 
9.401  3245 
9.401  4134 
9.401  5022 


896 
897 
897 
896 
896 
896 
896 
896 
896 

895 
895 
896 

894 
895 
895 
894 
895 
894 
894 

893 
894 
894 
893 
893 
893 
893 
892 
893 
892 
893 
892 

891 
892 
892 
891 
891 
891 
891 
891 
890 
891 
890 
890 
890 
890 
889 
890 
889 


0.603  1189 


0.603  1393 
0.603  0496 
0.602  9599 
0.602  8703 
0.602  7807 


0.602  6911 


0.602  6015 
0.6025119 
0.60a  4223 
0.60a  3328 
0.60a  2433 


0.602  1537 


0.602  0643 
0.601  9748 
0.601  8853 
0.601  7959 
0.601  7064 


0.601  6170 


0.601  5276 
o.6oi  4383 
0.601  3489 
0.601  2595 
0.601  1702 


9.986  9041 


9.986  8989 
9.986  8936 
9.986  8884 
9.9868831 
9986  8779 


9.986  8726 


9.986  8673 
9.986  8621 
9.986  8568 
9.986  8516 
9.986  8463 


9.986  8410 


9.986  8358 
9.986  8305 
9.986  8253 
9.986  8200 
9.986  8147 


9.986  8094 


0.601  0809 


0.600  9916 
0.600  9023 
0.6008131 
0.600  7238 
0.600  6346 


0.600  5453 


0.6004561 
0.600  3670 
0.600  2778 
0.600  1886 
0.600  0995 


0.600  0104 


9.401  5910 


9401  6799 
9.401  7687 
9.401  8574 

9.401  9462 

9.402  0350 


9.4021137 


Cotg 


0.5999113 
0.599  831a 

0.5997431 
0.599  6541 
0.599  5650 


0.5994760 


0.599  3870 
0.599  1980 
0.599  1090 
0.599  1101 
0.5990311 


9.986  8042 
9.986  7989 
9.986  7936 
9.986  7884 
9.9867831 


9.986  7778 


9-986  7725 
9.986  7673 
9.986  7620 
9.986  7567 
9.9867514 


9.986  7461 


9.986  7409 
9.986  7356 
9.986  7303 
9.986  7250 
9.986  7197 


7144 


9.986  7091 
9.986  7038 
9.986  6986 
9.986  6933 
9.986  6880 


9.986  6827 


0.598  9422 


0-598  8533 
0.598  7644 
0.598  6755 
0.598  5866 
0.598  4978 


0.598  4090 


0.598  3201 

0.5981313 
0.598  1426 
0.5980538 
0.597  9650 


0.597  8763 


d.c. 


Tang 


9.986  6774 
9.986  6721 
9.986  6668 
9.9866615 
9.986  6562 


9.986  6509 


9.986  6456 
9.986  6403 
9.986  6350 
9.986  6297 
9.986  6244 


9.9866191 


9.9866137 
9.986  6084 
9.986  603 1 
9.986  5978 
9.986  5925 


9-9865871 


Sin 


75" 


14*' 


S7b 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Sin 

9.388  7109 

9.3887943 
9.3888777 

9.388  961 1 

9.389  0444 
9-389  1^77 


9.38921 


9.389  1944 
93893777 
9.3894609 
9-389  5441 
93896274 


9.3897106 


9389  7938 
9.389  8770 
9.3899602 

93900433 
9.3901265 


9.3902096 
9-390  2927 
93903758 
93904588 
9-3905419 
9.3906249 


9.3907079 

9-3907909 
9-3908739 
9.3909569 
9.391  0398 
9.391  1227 


9.391  2057 


9.391  2885 
9391  3714 
9-39'  4543 
9-3915371 
9.391  6200 


939^  "993 
9.392  2820 
9.392  3647 
9-39^4473 
9.3925300 
9.3926126 


9-39^6952 

9-39^7778 
9.392  8604 
9.392  9430 

9-3930255 
9^931080 


9-393  1905 
9.393  2730 

9-393  3555 
9.3934380 
9.393  5204 
9-393  6028 
9-393  6852 


Tanj 


9-40^  1^37 


9.4022124 
9.4023011 
9.402  3898 
9.402  4785 
9.401  5671 


9.402  6558 


9.402  7444 

9.402  8330 
9.4029236 
9.4030102 

9.403  0987 


9-403  1873 


9.403  2758 
9-403  3643 
9.4034528 
9.4035413 
9403  6298 
9,4037182 


9.403  8067 

9.403  8951 

9-4039835 
9.4040719 

9.404  1 6c  2 


9.404  24S6 
9.404  3369 

94044253 
9.4045136 
9.404  6019 
9.404  6901 


9-404  7784 


9.404  8666 

9.404  9549 
9.4050431 

9.405  1313 
9.4052195 


882 


9.405  3076 
9-405  3958 
9-405  4839 
9.405  5720 
9.405  6601 
9.405  7482 
94058363 


9-405  9243 
9.4060124 
9.406  1004 
9.406  1884 
9.406  2764 


9.406  3644 
9.4064524 
9406  5403 
9.406  6282 
9.406  7 16 1 
9.406  8040 


9.406  8919 

9.406  9798 

9.407  0676 
9-407  1555 
9.4072453 
9-407  33' I 
94074189 

Cotg 


Cotg 

0-597M3 


0.597  7876 
0.597  6989 
0.597  610a 
0.5975215 
0.5974329 


0-597  3442 


0.597  2556 
0.597  1670 
0.597  0784 
0.596  9898 
0.5969013 


0.596  8127 


0.596  7242 
0.596  6357 
0.596  5472 
0.5964587 
0596  370^ 


0.596 


0.596  1933 
0.596  1049 
0.5960165 
0.595  9281 
0.595  8398 


0-5957514 


0.5956631 

0-595  5747 
0.595  4864 
0.595  3981 
0-595  3099 


0.595  2216 


0-595  1334 
0.5950451 
0.5949569 
0.594  8687 
0.594  7805 


0.594  6924 


0.594  6042 
0.5945161 
o.';94  4280 
0-594  3399 
0-594  i5'8 
0.594  1637 


0.5940757 
0.593  9876 
0.593  8996 
0.593  8116 
0.593  7^3'' 


0.593  6356 


0.593  5476 
0-593  4597 
0.5933718 
0.593  2839 
0.593  i960 


0.593  1081 


0.593  0202 
0.5929324 
0.592  8445 
C.5917567 
M  1^:591 


C.592  5811 


Cos 
9.986  5872 


9.986  5819 
9.986  5766 
9.9865712 
9.9865659 
9.986  5606 


99865553 


9.980  5500 
9.986  5446 
9986  5393 
9.9865340 
9.986  5187 


9.986  5133 


9.986  5180 
9.9865127 
9.986  5073 
9.986  5020 
9.9864967 


9.9864593 


9.986  4540 
9.986  4486 
9.9864433 
9.986  ^379 
9.986  4326 


9.9864273 


9.9864219 
9.9864166 
9.9864112 
9.986  4059 
9.986  4005 


9.9863952 


9.9863898 
9.9863844 
9.9863791 
9.9863737 
9.9863684 


9.986  3630 


9.9863576 
9.9863523 

9-9863469,  „ 
9.9863416,^^ 
q.9863362154 
54 


i308! 


9.9863255 


9.986  29S6 


9.9863201  ;^ 
9-98631471^, 
9.9S6  3094  " 
9.986  3040  I  ^^ 

54 
53 

54 
54 
54 
54 


9.9862932 
9.986  2879 
9.9S6  2825 
9.9S62771 
9.9S6  2717 


d.  c. 


Tung 


9.986  2603 
Sin 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


75^ 


376 


W 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Sin 


9394 '794 
9.3942617 
9-394  3439 
9.3944262 
9.394  5084 
9-594  5907 


9-39467^9 
9-394  7551 
9-3948373 
9.3949194 
9.3950016 
9-395  0837 


9395  '658 
9-395  2479 
9-395  3300 
9-395  4120 
9-395  4941 
9-395  5761 


9-395  6581 


9-395  7401 
9-395  8"! 
9-395  9041 
9-395  9860 
9.3960679 


9.396  1499 


9.3962318 
9.3963136 
9-396  3955 
9-3964773 
9-3965591 


9.396  6410 
9.396  7228- 
9.396  8046 

9.396  8863 
9.3969681 

9.397  0498 


9-397  1315 
9.3971132 
9-39"  2949 
9-397  3766 
9-3974582 
9-397  5399 


93976215 


9.3977031 

9-397  7847 

9.397  8663 

9-397  9478 

9.398  0293 


9-398  1 109 
9-398  1924 
9-398  2739 
9-3983553 
9.3984368 
9-398  5'82 


9.398  5996 
Cos 


Tang      (1.  c 


9.4074189 
9.407  5067 
9.407  5044 
9.407  6822 
9.407  7699 
9.407  8576 


9.408  5588 
9.408  6463 
9.408  7339 
9.408  8214 
9.408  9090 


9408  9965 

9409  0840 
9.409  1714 
9.409  2589 
9.409  3464 
9.4094338 


9.4095212 
9.409  6086 
9.409  6960 
9.409  7834 
9.409  8707 
9.4099581 


94100454 


94101327 
9.4102200 
9.410  3073 
9410  3945 
9.4104818 


9.4105690 
9.4106562 
9-410  7435 

9.410  8306 
94109178 

9.4 1 1  0050 


9.411  0921 

9-4"  1791 
9.41 1  2663 

9-4113534 
9411  4405 
9411  5276 


9.411  6146 


94117017 
94117887 

9-4"  8757 
94119627 
94120497 


9.412  1366 


9.412  2236 
94123105 
94123974 
94124843 
9-4125712 
9.412  6581 


Cotg 


d.c. 


Cotg 
05925811 


0-592  4933 
0.5924056 
0.5923178 
0.592  2301 
C.592  1424 


0.5920547 


0.591  9670 
0.591  8793 
0.591  7917 
0.591  7041 
0.591  6164 


0.591  5288 


0.591  4412 

0-591  3537 
0.591  2661 
0.591  1786 
0.591  0910 


0.591  0035 


0.5909160 
0.590  8286 
0.5907411 
0.5906536 
0.590  5662 


0.5904788 


0.5903914 
0.590  3040 
0.5902166 
0.590  1293 
0.5900419 


0.589  9546 


0.589  8673 
0.589  7800 
0.589  6927 
0.589  6055 
0.589  5182 


0.589  4310 


0.589  3438 
0.589  2565 
0.589  1694 
0.580  0822 
0.588  9950 


0.588  9079 


0.588  8208 
0.588  7337 
0.588  6466 
0.5885595 
0.5884724 


0.5883854 


0.588  2983 
0.588  2113 
0.588  1243 
0.5880373 
0.587  9503 


0-587  8634 
0.5877764 
0.587  6895 
0.587  6026 
0.5875157 
0.5874288 


0.5873419 
Tang 


Cos 

9.986  2663 


9.986  2610 
9.986  2556 
9.986  2502 
9.986  2448 
9.986  2394 


9.986  2340 
9.986  2287 
9.986  2233 
9.986  2179 
9.986  2125 
9.9862071 


9.9862017 


9.986  1963 
9.986  1909 
9.9861855 
9.986  1801 
9.986  1747 


9.986  1693 
9.986  1639 
9.986  1585 
9.9861531 
9.986  1477 
9.986  1423 


9.986  1369 


9.9861315 
9.9S6  1261 
9.986  1207 
9.9861153 
9.986  1099 


9.986  1045 


9.9860990 
9.986  0936 
9.9860882 
9.9860828 
9-9860774 


9.986  0720 
9.986  0665 
9.9860611 
9.9860557 
9.986  0503 
9.986  0449 


9.986  0394 


9.986  0340 
9.986  0286 
9.9860231 
9.9860177 
9.9860123 


9.986  0069 


9.9860014 
9.985  9960 
9.985  9906 
9.9859851 
9.985  9797 


9.985  9742 
9.985  9688 
9.985  9634 

9-985  9579 
9.985  9525 

9985  9470 
9.985  9416 

Sin 


75" 


l^** 


S71 


1 

^^ 

Sin 

d. 

Tang       d.  c. 

Cotg 

Cos 

d. 

\ 

' 

30  1    ° 

1  lo 

!  30 
,  40 
1 50 

31  1    0 

1  10 
1  20 
j  30 
1  40 
150 

32  0 

9.398  5996 

814 
814 
814 
814 
813 
813 
813 
813 
813 
813 
812 
812 
813 
812 
811 
812 
811 
812 
811 
811 
811 
810 
811 
810 
810 
810 
810 
810 
809 
810 

809 
809 
809 

III 
809 
8c8 
808 
808 
808 
807 
808 
807 
807 
807 
807 
806 

9.412  6581 

868 
868 

lU 

868 
867 
868 

III 

867 
867 
867 
866 
867 
866 

866 
866 
865 
866 
866 
865 
865 
865 
865 
865 
864 
865 
864 
864 

864 

864 
864 
863 
864 
863 
863 
863 
863 
862 
863 

0.587  ;4i9 

9.9859416 

55 

54 
54 
55 
54 
55 
55 
54 
55 
54 
55 
54 
55 
54 
55 
55 
54 
55 
55 
54 
55 
55 
54 
55 
55 
55 
54 
55 
55 
55 

54 
55 

11 

55 
54 
55 
55 
55 
55 
55 
55 
55 
55 
54 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
56 
55 
55 
55 

0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 

40 

30 
20 
10 
0 

50 
40 
30 
20 
10 

50 
40 
30 
20 
10 

0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 

30 

20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

30 

29 

» 

27 
26 
25 
24 
23 
22 
21 
20 

9.3986810 
9.398  7624 
9.3988438 

9.398  9252 

9.399  0065 

9.4127449 
94128317 
9.4129186 
94130054 
94130922 

0.587  1551 
0.587  1683 
0.5870814 
0.5869946 
0.586  9078 

9.985  9361 
9.985  9307 

9-9859153 
9.9859198 
9.985  9144 

1' 

4 
5 

9.3990878 

9413  1789 

0.5868211 

9.985  9089 

7 

9.3991691 
9.399  2504 

9-399  33  J  7 
9.3994130 
9.399  4942 

9413  2657 
9-4133514 
94134392 

94«3  5i59 
9.4136126 

0.586  7343 
0.586  6476 
0.586  5608 
0.5864741 
0.586  3S74 

9.985  Q034 
9.985  ^980 
9.985  8925 
9.9858871 
9.985  8816 

i 
9 

9-399  5754 

9  4«  3  6993 

0.586  3007 

9.985  8762 

10 

20 
30 
40 
50 

9.3996567 

9-399  7379 
9.3998190 
9.399  9002 
9-3999813 

94137859 
94138726 
94139592 

94140459 
9414  1325 

0.586  2141 
0.586  1274 
0.5860408 
0.585  9541 
0.585  8675 

9.985  87C7 
9.985  8653 
9.985  8598 

9-985  8543 
9.985  8489 

33  0 

1    10 
i    20 
i    30 
1    40 

;  50 

34  !    ° 

;   10 

1   -0 
i  30 

40 

:  50 

35  '    ° 

■  10 

;  20 
i  30 
j  40 

:  so 
3H  1   0 
10 
20 
30 
40 

'  50 

37  0 
10 

i            20 

'         !  30 

,  40 

50 

38  j    ° 
1  10 

20 
^0 
40 
50 

3y      ^ 

:      10 

20 

i  5° 

1           i  40 

9.400  0625 

94142191 

0.585  7809 

9.985  8434 

9 

9.400  1436 
9.400  2247 
9.400  3058 
9.4003868 
9.4C0  4679 

94143056 
94143911 
94144788 
94145653 
94146518 

0.585  6944 
0.5856078 
0.5855212 
0.585  4347 
0.585  3481 

9.985  8379 
9.985  8325 
9.985  8270 
9.9858215 
9.9858161 

< 

9.400  5489 

94«4  7383 

0.585  2617 

9.985  8106 

3 

9.400  6299 
9.4007109 
9-400  79'9 
9.4C0  8729 
9.4C09538 

9414  8248 
9.4149113 

9414  9977 

9415  0842 
9415  1706 

0.585  1752 
0.585  0887 
0.5850023 
0.5849158 
0.584  8294 

9.985  8051 
9.985  7996 
9.985  7942 
9.985  7887 
9.985  7831 

5 

I 
9 

9.401  0348 

94152570 

0.584  7430 

9-985  7777 

9.401  1157 
9.401  1966 
9.401  2775 
9.401  3584 
9.401  4392 

9-4'5  3434 
94154298 
9.4155162 
9415  6025 
9.di5  6889 

0.584  6566 
0.584  5702 
0.5844838 
0.584  3975 
0.5843111 

9.985  7723 
9.985  7668 
9.9857613 
9.985  7558 
9.985  7503 

a 
3 
4 
5 
6 
7 
S 
9 

9.401  5201 

94157751 

0.584  2248 

9.985  7449 

9.401  6009 
9.401  6817 
9.401  7625 
9.401  8433 
9.401  9240 

9415  8615 
9415  9478 
94160341 
9.416  1203 
9.416  2066 

0.584  1385 
0.5840522 
0.583  9659 
0.583  8797 
0.583  7934 

9-985  7394 
9-985  7339 
9-985  7184 
9.985  7229 
9.985  7174 

9.402  0048 

9.416  2928 

862 

0.583  7072 

9.9857119 

9.4c  2  0855 
9.402  1662 
9.402  2469 
9.402  3276 
9.402  40S2 

94163790 
94164653 
94165514 
94166376 
94167238 
94168099 

9416  8961 
9.416  9822 
94170683 

9417  1544 
94172404 

III 

862 
862 
861 
862 

0.583  6210 
0.583  5347 
0.583  4486 
0.583  3624 
0.583  2762 

9.985  7064 
9-985  7009 
9.985  6955 
9.985  6900 
9.985  6845 

7 

9.402  4889  1  ^^ 

0.583  1901 

9.985  6790 

9 

9-402  5695 
9.402  6501 
9.402  7307 
9.402  81 13 
9.402  8919 

9.402  9724 
9-403  0530 
9403  133s 

9.403  2140 
9-403  2945 
9-403  3750 

806 
806 
806 
806 
805 
806 

805 
805 
805 
805 
804 

861 
861 
861 
860 
861 
S6n 

0.583  1039 
0.583  0178 
0.5829317 
a582  8456 
0.5827596 

9.985  6735 
9.985  6680 
9.985  6625 
9.985  6570 
9-9856515 

I 

94173165 

0.5826735 

9  985  6460 
9.985  6405 
9.985  6349 
9.985  G294 
9.985  6239 
9.9856184 

7, 

94174125 
94174985 
94175846 
94176706 
94177565 

860 
861 
860 

0.5825875 
0.5825015 
0.5824154 
0.582  3294 
0.582  2435 

4 

I 

7 

9 

9403  4554 

9417  8415  i 

0.582  1575 

9.985  6129 

. 

Co. 

d. 

Cotg 

d.C. 

Tang 

Sin       1  d. 

" 

' 

76" 


y78 


14' 


40 


41 


42 


44 


45 


46 


47 


48 


49 


50 


Sin 

9403  4554 

9403  5359 
9.403  6163 
9.403  6967 
9.403  7771 
9-403  8575 


9403  93' 


9.4040182 
9.404  0985 
9.404  1788 
9.404  2591 
9.404  3394 


9.4044196 


9.404  4999 
9.404  5801 
9.404  6603 
9.404  7406 
9.404  8207 


9.404  9009 


9.4049811 
9.405  0612 
9.4C5  1413 
9.405  2214 
9.405  3015 


9.4053816 


9.405  4617 

9405  5417 
9.405  6217 
9.405  7017 
9.405  7817 


9.405 


9.405  9417 
9.4060216 

9.406  1016 
9.406  1815 
9.406  2614 


9.4063413 


9.4064211 
9.406  5C10 
9.406  5808 
9.406  66c7 
9.406  7405 


9.406  8203 


9.406  9000 
g.406  9798 

9.407  0596 
9407  1393 
9.407  2190 


9.407  2987 


9.407  3784 
9.407  4580 

9407  5377 
9.4076173 
9.407  6970 


9.407  7766 


9.407  8561 
9407  9357 
9.4080155 

9.408  0948 
9.408  1743 


9.408  2539 


^05 
804 
804 
804 
804 
803 
8aj 

8f3 

803 
803 
803 
802 
803 
801 
80a 
803 
801 
802 
802 
801 
801 
801 
801 
801 
801 
800 
800 
800 
800 
800 

800 

799 
800 

799 
799 
799 
798 

799 

798 

799 

798 
798 

797 
798 
798 
797 
797 
797 
797 
796 

797 
796 
797 
796 

795 
796 
796 
795 
795 
796 


Cos 


9.4193874 


9.419  4730 
9.4195587 
9.419  6444 
9.419  7300 
9.4198156 


Tang   d.  e 


I 

859 
860 
859 
859 
859 
859 
858 
859 
858 
858 
858 
858 
858 
858 

?57 
857 
858 
857 
856 

fS7 
857 
856 
856 
857 
856 

855 
856 
856 

!55 
855 

855 
855 
!55 
855 
854 
85s 
854 
854 
854 
854 
853 
854 

853 

!" 
!53 

852 

853 

852 
852 
852 
852 
851 

852 

850 


94199013. 

9.419  9869 
9.4200724 

9.420  1580 
9.420  2436 
9.4203291 


9.4204146 


9.420  5001 
9.4205856 
9.4206711 
9.4207566 
9.420  8420 


9.4209275 
9.421  0129 
9.421  0983 
9.421  1837 
9.421  2691 
9421  3544 
9.421  4398 


Cotg 

0-582  1575 


,5820716 
0.581  9856 
0.581  8997 
0.581  8138 

581  7^79 


9.421 

5251 

9.421 

6104 

9.421 

6957 

7810 

9.421 

9.421 

8663 

9.421 

9515 

9.4220368 
9.422  1220 
9.422  2072 

9.4222924 
9.4223776 


0.581  6420 


0.581  5562 

0.581 4703 
0.581 3845 

0.581  2987 
0.581  2129 


0.581 


0.581  0413 

0.5809555 
0.5808698 

0.580  7841 
0.580  6983 


9.4224628 
9.422  5480 

9.4226351 

9.422  7182 

9.422  8034 
9.4228885 


9-4229735 


0.5806126 


0.580  5270 

0.5804413 
0.5803556 

0.580  2700 
0.580  1844 


0.580  0987 


0.5800131 

0.5799276 

0.579  8420 
0-579  7564 
0.579  6709 


>-579  5854 


0-579  4999 
0.5794144 
0.579  3289 
0.579  2434 
0.579  1580 


0.579  0725 


Cos 

9.985  6129 


9.985  6074 
9.985  6019 
9.985  5964 
9.985  5909 
9-985  5853 


9985  5798 


9-985  5743 
9.985  5688 

9-985  5633 
9.985  5578 
9^855522 


9.985  5467 


9-985  5412 
9-985  5357 
9.985  5301 
9.985  5246 
9.985  519 


9985  5135 


9.985  5080 
9.985  5025 
9.985  4970 
9.985  4914 
9.9854859 


9.985  4803 


9.985  4748 
9.985  4693 

9-985  4637 
9.985  4582 
9.9854526 


9,985  4471 


9.9854416 
9.985  4360 

9-985  4305 
9.985  4249 

9-9854194 


0.578  9871 
0.5780017 
0.5788163 
0.578  7309 
0.578  6456 


0.578  5602 


0.5784749 
0.578  3896 
0.578  3043 
0.578  2190 
0.5781337 


0.5780485 


0.577  9<'32 
0.577  8780 
0.577  79^8 
0.577  7076 
0-5776224 


0.5775372 


0.5774520 
0.577  3669 
0.5772818 
0.577  1966 
0.577  "15 


0.577  0265 


Cotg      d.  c.|     Tang 

75° 


9.985413? 


9.985  4083 
9.985  4027 
9-985  3972 
9-985  3916 
9.985  3861 


9.985  3805 


9-985  3749 
9.985  3694 
9.985  3638 
9-985  3583 
9-985  3527 


9.985  347) 


9.985  3416 

9.985  3360 

9.985  3305 
9.985  3249 

9985  3193 


9.985  3138 


9.985  3082 
9.985  3026 
9,985  2970 
9.985  2915 
9-985  2859 


9.985  2803 


Sin 


14^ 


379 


50 


51 


52 


53 


54 


56 


57 


58 


59 


60 


30 
4o 
50 
o 

lO 

ao 
I  30 
40 
50 
o 
10 
20 
30 
40 

50 
o 


Sin 

9.408  2539 
9.408  3334 
9.408  4128 
9.408  4923 
9.4085717 
9.4086512 
9.408  7306 


9.408  8100 
9.408  8894 
9.408  9688 
9.4090481 
9.4091275 


9.409  2068 


9.409  2861 
9.409  3654 
9.409  4447 
94095239 
9.4096032 


9.409  6824 
9.409  7616 
9.409  8408 
9.409  9200 
9.409  9902 
9.4100783 


94101575 


9.4102366 
9410 3157 
9.4103948 
9.4104739 
9.4105529 


9.4106320 


9.410  7110 
9.410790c 

9.410  8690 
9.4109480 

9.41 1  0270 


94"  1059 
9.411  1849 
9.411  2638 
94113427 
9.411  4216 
9.411  5005 


9-4"  5793 
9.411  6582 
9.4117370 
9.411  8158 
9.41 1  8946 
9.4119734 


9.4120522 

9-4111309 
9.4122097 
9412x884 
9.412  3671 
94124458 


9-4125245 
9.4126031 
9.4126818 
9.4127604 
9.4128390 
9412  9176 


94129961 
Cos 


Tang 


9-4229735 
9.413  0586 
9423  1437 
9423  2287 
94233137 
94233988 


9-423  4838 
9423  5687 
9423  6537 
9423  7387 
9423  8256 
9423  9085 


9423  9935 
9.4240784 

9424  1632 
9424  2481 
9424  3330 
9.4244178 


9.424  5026 

9424  5874 
9.4246712 
9.424  7570 
9.4248418 
9.424  9266 


9425  01 1 3 


9.425  0960 
9425  1807 
9425  2654 
9425  3501 
9425  4348 


9.425  5194 


9425  6041 
9.425  6887 
9425  7733 
9425  8579 
9425  9425 


9.4260271 
9.426  1116 
9.426  1962 
9.426  2807 
9426  3652 
9.426  4497 


94265342 
9.426  6187 
9.426  7031 

9.426  7875 
9426  8720 
9426  9564 

9.427  0408 


9.427  1252 
9.427  2095 

9-427  2939 
9.427  3782 
9.427  4626 


9.427  5469 
9.4276312 
9-4277155 
9427  7997 
9.427  8840 
9.427  9682 


9.4280525 
Cotg 


d.  c 


Cotg 

0.577  0265 


0.5769414 
0.576  8563 
0.5767713 
0.576  6863 
0.576  6012 


0.5765162 


0-5764313 
0.576  3463 
0.5762613 
0.576  1764 
0-5760915 


0.576  0065 


0.575  9216 
0.575  8368 
0.5757519 
0.575  6670 
0.575  5822 


0-575  4974 


0.5754126 
0.575  3278 
0.575  2430 
0.575  1582 
0-575  0734 


0.574  9887 


0.574  9040 
0.5748193 
0.574  7346 
0.574  6499 
0.5745652 


0.5744806 


0.5743959 
0.5743113 
0.574  2267 
0.574  1421 
0.5740575 


0-573  9729 
0.573  8884 
0.573  8038 
0.573  7193 
0.573  6348 
0.573  5503 


0.5734658 


0.5733813 
0.573  2969 
0.573  2125 
0.573  1280 
0.573  0436 


0-5729592 


0.571  9475 


Tans 


Cos 

9.985  2803 


9.985  2747 
9.985  2692 
9.985  2636 
9.985  2580 
9.985  2524 


9.985  2468 


9.985  2413 
9.985  2357 
9.985  2301 
9.985  2245 
9-985  2189 
9.985  2133 


9.985  2077 
9.985  2021 
9.^85  1965 
9.985  1910 
9-985  1854 


9-985  1798 


9.985  1742 
9.985  1686 
9.985  1630 
9.9851574 
9-9851518 


9985  1462 
9.985  1406 
9.985  1350 
9.985  1294 
9.985  1238 
9.985  ii8i 


9.985  1125 


9.985  1069 
9.985  1013 

9-985  0957 
9.985  0901 
9.985  0845 


9.985  0789 
9.985  0732 
9.985  0676 
9.985  0620 
9-985  0564 
9.985  0508 


9.985  0452 


9.985  0395 
9.9850339 
9.985  0283 
9.985  0227 
9.985  0170 


9-9850114 


9.9850058 
9.985  0001 
9.9849945 
9.9849889 
9.9849832 


9.9849776 


9.984  9720 
9.984  9663 
9.984  9607 
9.9849551 
9.984  9494 


9.984  9438 


Sin 


10 


75' 


380 


15' 


10 


Sin 

9.4129962 


9413  5459 
9.413  6244 
9.413  7028 
94137813 
9413  8597 


9.413  938] 


9.414  0165 
9.4140948 
9.414  1732 
9.414  2515 
9.4143299 


9.414, 


9.4144^65 
9.4145648 
9.414  6430 
9.4147213 
94147995 


9.4148778 


9.4149560 
9.415  0342 
9.415  1123 
9.415  1905 
9.415  2686 


9.415  3468 


9.4154249 
9.415  5030 
9.415  5811 
9.415  6591 
9.4157372 


9.415  8152 


9.415  8933 

9.4159713 

9.416  0493 
9.416  1273 
9.416  2052 


9.416  2832 


9.416  3611 
9.4164390 
9.416  5169 
9.416  5948 
9.4166727 


9.4167506 


9.4168284 
9.416  9062 
9.416  9841 
9.4170619 
94171397 


9.417^174 


9.4172952 
9.4173729 
9.4174506 
94175284 
9.417  6061 


9.4176837 


Cob 


786 
786 

785 
785 
785 

784 
785 
784 
784 
784 

783 
784 
783 
784 
783 
783 
783 
782 
783 
782 
783 
782 
78a 
781 
782 
781 
782 

781 

781 
780 
781 
780 
781 
780 
780 
780 

779 
780 

779 

779 
779 
779 
779 
-79 
778 
778 
779 
778 
778 
777 
778 
777 
777 
778 
777 
776 


Tang      ,d.  c. 


94280525 
9.428  1367 
9.428  2209 
9.4283051 
9.428  3892 
9.428  4734 


94285575 


9.428  6417 
9.428  7258 
9.428  8099 
9.428  8940 
9.428  9780 


9.4290621 
9.429  1461 
9.429  2302 
9.4293142 
9.429  3982 
9.429  4822 


9.429  566] 


9.429  6501 
9.429  7340 
9.429  8180 
9.4299019 
9.429  9858 


9.430  0697 
9.430  1536 
9.430  2374 
94303213 
94304051 
9.4304889 


9.430  5727 


9.430  6565 
9.430  7403 
9.430  8241 
9.4309078 
9.4309916 


9431  0753 
9.431  1590 
9.4312427 
9.431  3264 
9.431  4100 
94314937 


9431  5773 
9.431  6609 
9.4317446 
9.431  8281 
94319117 
9431  9953 


94320789 
9.432  1624 
9.432  2459 
94323294 
94324129 
94324964 


94325799 
9.432  663.^ 
9.432  7468 

9.432  8302 
94329136 
9.4329970 

9.433  0804 


Cofg       ,1. 


Cotg 

0-571  9475 


0.571  8633 
0.571  7791 
0.571  6949 
0.571  6108 
0.571  5266 


0.571  4425 


0.571  3583 
0.571  2742 
0.571  1901 
0.571  1060 
0.571  0220 


0.5709379 


0.5708539 
0.570  7698 
0.5706858 
0.5706018 
0-5705178 


Cos 

9.9849438 


9.984  938 
9-984  932 
9.984  926 
9.9849212 
9.9849156 


9.984  9099 


9.984  9043 
9.984  8986 
9.984  8930 
9.984  8873 
9.9848817 


9.984  8760 


0.5704339 


0-5703499 
0.570  2660 
0.570  1820 
0.5700981 
0.5700142 


0.569  9303 


0.569  8464 
0.569  7626 
0.569  6787 

0-569  5949 
0.5695111 


0.5694273 


0.569  3435 
0.569  2597 
0.5691759 
0.5690922 
0.569  0084 


0.568  9247 


>-568  . 
0.568  7573 
0.568  6736 
0.568  5900 
0.568  5063 


0.5684227 


-'-568339- 
0.568  2554 
0.568  1719 
0.5680883 
0.568  0047 


0.567  92 


0.5678376 
0.5677541 
0.567  6706 
0.5675871 
0-567  5036 


0.5674201 


0.567  3366 
0.5672532 
0.567  1&98 
0.5670864 
0.567  0030 


(.5669196 


'J'an 


9.984  8703 
9.984  8647 
9.984  8590 
9.9848534 
9.984  8477 


1.984 


9.984  8364 
9.984  8307 
9.9848251 
9.9848194 
9.9848137 


9.984  8081 


9.984  8024 
9.984  7967 
9.9847911 
9.984  7854 
9.9847797 


9-984  7740 


9.984  7684 
9.984  7627 
9.984  7570 

9-9847513 
9.984  7456 


9.984  7400 


9-984  7343 
9.9847286 
9.984  7229 
9.9847172 
9.9847115 


9-984  7059 


9.984  7002 
9.984  6945 
9.984  6888 
9.9846831 
9-984  6774 


9-9846717 


9.984  6660 
9.984  6603 
9.984  6546 
9.984  6489 
9.984  6432 


9984  6375 
9.9846318 
9.9846261 
9.984  6204 
9.9846147 
9.984  6090 


ang_ 


9.984  6033 

Sin 


74« 


15*^ 


Ml 


10 


11 


13 


14 


15 


16 


40 

50 


18 


I  30 
50 


I  ;o 


VJ\ 


20 


I  zo 

30 
40 

5° 


Sin 

94176837 


9417  7614 

9417  8391 
94179167 

94179943 

9418  0719 


94181495 


9418  2Z71 
9418  3047 
9418  3822 
94184597 
94185373 


9418  6148 
9418  6923 
94187697 
9418  8472 
94189246 
94190021 


94195436 
9419  6210 
94196983 

94197755 
94198528 
9419 9301 


94200073 


9420  0845 
9420 1617 
94202389 
9420  3161 
94203933 


94204704 


9420  5475 
9420  6247 
94207018 
9420  7788 
94208559 


94209330 
9421 0100 
9421087 
9421 164 
9421241 

94^'  3'^ 


9421  3950 


9421  4720 
9421  5489 
94216259 
9421  7028 
94^1  7797 
9  421  8566 


9421  9334 
94220103 
94220871 

9422  1640 
9422  2408 
9422  3176 

Cot 


Tang 


d.  c. 


9434  0800 
94341632 
9434  2464 
9434  3^96 
94344128 

9434  4959 


94345791 


9434  6622 
9434  7453 
9434  8284 
9434  9115 
94349946 


9435  077& 
9435  i'J07 
9435  2437 
9435  3267 
9435  4097 
9435  4917 


9435  5757 


9435  6587 
94357416 

9435  8245 
9435  9075 
9435  99^4 


94360733 
9436 1562 
9436  2390 
94363219 
9436  4047 
94364875 


9436  5704 
94366532 

94367359 
94368187 
9436  9015 
9436  9842 


94370670 

9437  1497 
9437  2324 
9437 3151 
9437  3977 
94374804 


94375631 
94376457 
94377-83 
94378109 

9437  8935 
9437976' 

9438  05S7 


Cotg 

0.566  9196 
0.566  836a 
0.566  7528 
0.566  6695 
0.5665861 
0.566  5028 


9.984  6033 

176 


0.566  4195 


0.566  3362 
0.566  2529 
0.566  1697 
0.566  0864 
0.5660032 
0.565  9200 


0.565  8368 
0.565  7536 
0.565  6704 
0.565  5872 
0.565  5041 


0.565  4209 


0.565  3378 

0-565  ^547 
0.565  1716 
0.565  0885 
0.5650054 


0.564  9224 


832 

832 

f3- 
832 

832 
831 

831 

831 
830 
831 
830 
830 
830 
830 
830 

830 

829 
829 
830 
829 
829 
829  i  "-563  9-67 

828  °-5^3  8438 

829  °-^?I^«° 
0-0  I  0.563  6781 

0-5635953 
0.5635125 


0.564  8393 
0.564  7563 
0.5646733 
0.564  5903 
0.564  5073 


0.5644-43 


0.5643413 
0.564  2584 
0.564  1755 
0.564  0925 
0.564  0096 


Cotg   d.  c. 


0.563  4296 


0.563  3468 
0.563  2641 
0.563  1813 
0.563  0985 
0.563  0158 


0-56^9330 
0.562  8503 
0.562  7676 
0.562  6849 
0.562  6023 
0.56;  5196 
0.5624369 
0.5623543 
0.5622717 
0.562  1891 
0.562  1065 
0.5620239 


0.561  9413 


Tang 


Cos 


9.984  59 
9.984  '" 
9.9X4 
9.984 
9.984 


5919 
5862 
5805 
5748 


9984  569' 


)o| 


9.984  5633 
9.984  5576 
9.9845519 
9.984  5462 
9.984  5405 


9-984  534' 


9.9845290! 
9.9845233 
9.98451761 
9.984  5"8  I 
9.984  506] 


9.984  5004 


9.984  4947 
9  9844889 
9.9844832 
9-9844775 
99844"" 


9.984  4660  j  ^^ 
9.984  4603 
9-984  4545 
9.9S44488 
9.9844431 
99844373 


998443' 


58 

57 
57 
58 
57 

58 


9.9844258 

9-9844-01  I' 

9.9844144  l^ 

9.9844086  5» 

9.9S44029  ^^ 

57 
58 
57 
58 


9-984  39: 
9.984  3914 
9.9843856 
9.984  3799 

9-9843741  - 
9.9^43684_  " 

9984  36-6 
9-9843569  ,8 
9-9843511  l^ 
9.984  3454  I  ^^ 
9-984  3396  1  lii 
9-9843338^ 
_9.984328i_  8 

9.98432=3  „ 
9.9843166  57 

58 

\l 

'I 
S8 


9.9S43IO8 
9-984  3050 
9.984  2993 


9,984  2877 
9.984  2820 
9.984  2762 
9.984  2704 
9.984  2647 


9.984  2589 


Sin 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


74' 


M2 


15* 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Sin 

94223176 


9.422  3943 
9.4124711 
9.42a  5479 
9.422  6246 
9.422  7013 


9.422  7780 


9.422  8547 
9.4229314 
9423  0081 
9423  0847 

9.423  1 6 14 


9.423  2380 


9.4233146 

9423  3912 
9423  4678 

9423  5443 
9.423  6209 


9.423  6974 


9.423  7739 
9423  8504 
9423  9269 

9.424  0034 
9.4240799 


9.424  1563 


Tang     ,d.  c. 


9.4242317 
9424  3092 
9424  3856 
9.424  4620 
9  424  5383 


9.424  6147 


9424  6910 
9424  7674 
9.424  8437 
9.424  9200 
9.424  9963 


9425  0726 


9425  1488 
9.425  2251 
9.425  3013 
9425  3775 
9425  4537 


9.4255299 


9.425  606 
9425  682 
9.425  7584 

9425  8345 
9425  9106 

9.425  9867 


9.426  0628 
9.426  1389 
9426  2149 
9.426  2910 
9426  3670 


9426  4430 


767 
768 
768 
767 
767 
767 
767 

]ll 
767 
766 
766 
766 
766 
765 
766 
765 
765 
765 
765 
765 
765 
764 
764 
765 
764 
764 
763 
764 

763 

764 
763 
763 
763 
763 
762 
763 
762 
762 
762 
762 
762 
761 
762 
761 
761 
761 
761 
761 
760 
761 
760 
760 
760 
760 


9426  5190 1 

9426  5950  i  L 
9.416  6710  ' 
9.426  7470 1 


9.426  8229 


9426  8988 


Cub 


759 
-.759 


94  3  S  0587 
9.438  1412 
9.438  2238 
9438  3063 
9438  3888 
9.4384713 


94385538 
9438  6363 
94387x87 
9.438  8oia 
9.438  8836 
9.438  9660 


9439  0485 
9.439  1308 
9.439  2132 
9439  1956 
9439  3779 
9.439  4603 


9439  5426 
9.439  6249 
9439  7072 
9439  7895 
9.4398718 

9439  9541 
9.4400363 


9.4401185 
9.440  2008 
9.440  2830 
9.440  3652 
9.4404473 


9.4405295 


9.440  61 17 
9.440  6938 
9.440  7759 
9.440  8580 
9.440  9401 


9.441 

0222 

9441 

1043 

9.441 

1863 

9.441 

2684 

9.441 

3504 

9.441 

4314 

9.441 5145 
9.441 5964 
9.441 6784 
9.441 7604 
9.441 8423 
9.441 9243 


9.442  0062 


9.442  0881 

9.442 1700 
9.4422519 
9.442  3338 
9.4424157 


9.442  4975 

9442  5793 
9.4426612 
9-44-  7430 
9.442  8248 
9.442  9065 
9.442  9883 

Cotg 


Cotg 

0.561  9413 


0.561  8588 
0.561  7761 
0.561  6937 

0.561  Olli 

0.561  5287 


0.561  4462 


0.561 3637 

0.561  2813 
0.561 1988 
0.561  1164 
0.561  0340 


0.5609515 


0.560  8692 
0.560  7868 

0.560  7044 
0.5606221 

0.5605397 


0.5604574 


0.5603751 

0.560  2928 
0.560  2105 
0.5601282 
0.560  0459 


0-559  9637 


0.5598815 

0-559  7992 
0.5597170 
0.559  6348 
0-5595527 


0-559  4705 


0.5593883 
0.559  3062 
0.559  2241 
0.559  1420 
0.5590599 


0-5589778 


0.5588957 
0.5588137 
0.5587316 
0.5586496 
0-558  5676 
0.5584855 


0.5584036 
0.558  3216 
0.558  2396 
0.5581577 
0-5580757 
0.5579938 


0.557  9119 
0.557  8300 
0.5577481 
0.557  6662 
0-557  5843 


0-557  5025 
0.557  4207 
0.5573388 
0.557  2570 
0.557  1752 
0-5570935 


0.557011 


d.  c.   Tang 


Cos 

9.984  2589 


9.9842531 
9.984  2473 
99842416 
9.9842358 
9.984  2300 


9.984  2242 


9.984  2184 
9.9842127 
9.984  2069 
9.9842011 
9.984 1953 


9.984  1895 


9-984  1837 
9.984  1780 
9.984  1722 
9.984  1664 
9.984  i6o6 


9.984  1548 


9.984  1490 
9.984  1432 
9.984  1374 
9.984  1316 
9.984  1258 


9.984  1200 


9.9841142 
9.984  1084 
9.984  1026 
9.984  0968 
9.9840910 


9.984  0S52 


9.9840794 
9.9840736 
9.984  0678 
9.984  0620 
9.9840562 


9  984  0503 


9.984  0445 
9.9840387 
9.9840329 
9.9840271 
9.9840213 


9.9840154 


9.984  0096 
9.9840038 
9.983  9980 
9.983  9922 
9.983  9863 


9-983  9805 
9.983  9747 
9.983  9689 
9.983  9630 
9.983  9572 
9j?^3_95i4 
9"983  9455 

9  983  9397 
9.983  9359 
9.983  9280 
9.9839222 
9.9839164 


9.9839105 

Sin 


74* 


15" 


388 


30 


32 


33 


34 


35 


3(j 


37 


38 


39 


40 


Sin 

94*6  8988 

9.426  9747 
9.417  0506 

9.427  1265 
9.427  2024 
9.427  2783 


94*7  3541 


9.427  4299 
9.427  5057 
9.4275815 
9.427  6573 
9.4277331 


9.427  : 


9.427  8846 

9.427  9603 
9.4280361 

9.428  1118 
9.428  1874 


9.428  2631 


94283388 
94284144 
9.428  4901 
9.428  5657 
9.428  6413 


9.428  7169 

9.428  7924 
9428  8680 
9428  9435 

9.429  0191 
9.429  0946 


9.429  1701 


9429  2456 
9429  321 1 
9429  3965 
9.429  4720 
9429  5474 


94296228 
9.429  6982 
9.4297736 
9.429  8490 
9.429  9243 
9.429  9997 


9.4300750 

^■430  1503 
9.430  2257 
9.430  3009 
9.4303762 
94304515 


94305267 
9.430  6020 
9.430  6772 

9430  7SM 
9.430  8276 
9.430  9028 


9.430  9779 

9.431  0531 
9.431  1282 
9.4312033 
9431  2785 
9431  3535 
9.431  4286 


9.442  9883  ' 


d.C 


9.443  0701 
9.443  1518 

9443  ^335 
9.4433152 

9443  3970 


9443  4786 
9.443  5603 
9.443  6420 
9.443  7236 
9.443  8053 
9.443  8869 


9-443  9685 


9.4440501 
9-4441317 
9-4442133 
9-444  2948 
9-444  3764 


9-444  4579 

9-444  5394 
9.444  6209 
9.444  7024 
9.4447839 
9-444  8653 


9-444  9468 
9.445  0282 
9.445  XC97 
9.445  1911 
9-445  2725 
9-445  3539 


9-445  435- 


9-445  5166 
9.445  5980 

9-445  6793 
9.445  7606 

9-445  8419 


9.4464919 

9-4465731 
9.446  6543 
9-446  7355 
9.446  8166 


9.446  8978 
9-446  9789 

9.447  c6oo 
9.447  14H 
9.447  2222 
9-447  3033 


9447  3843 

9-447  4654 
9.447  5464 
9447  6274 
9-447  70S5 
9-447  7895 
9.447  8704 


Cotg 

0.557  0117 


0.5569299 
0.556  8482 
0.556  7665 
0.5566848 
0.556  6030 


0.556  5214 


0-556  4397 
0.5563580 
0.556  2764 
0.556  1947 
0.556  1131 


0-55603*5 
0.555  9499 
0.555  8683 
0.555  7867 
0.555  7052 
0-5556236 

0.555  5421 


0.555  4606 
0-555  3791 
0.555  2976 
0.555  2161 
0.555  1347 


0.5550532 


0.5549718 
0.554  8903 
0.554  80S9 

0.5547275 
0.5546461 


0.5545648 


0.5544834 
0.554  4020 
0.5543207 
0.554  2394 
0.554  1581 


0.5540768 


0-553  9955 
0.553  9142 
0.553  8330 
0.5537517 
0.553  6705 


0.553  5893 


0.553  5081 
0.5534269 

0.553  3457 
0.553  2645 
0-553  1834 


0-5: 


0.553  021 1 
0.552  9400 
0.552  8589 
0.5527778 
0.552  6967 
0.5526157 


0.552  5346 
0.5524536 
0.5523726 
0.5522915 
0.5522105 


1296 


Con 

9-9839105 
9.983  9047 
9.983  8988 
9-983  8930 
9.983  8872 
9.9838813 


9-983  8755 


9.983  8696 
9.983  8638 
9.983  8579 
9.983  8521 
9.983  8462 


9.983  8404 

9-983  8345 
9.983  8287 
9.9S3  8228 
9.983  8169 
9.983  8IH 
¥983  805a 


9.983  7994 

9-983  7935 
9-983  7877 
9.983  7818 

9-983  7759 


9.983  7701 


9.983  7642 
9.983  7583 

9983  7525 
9.983  7466 

9-983  7407 


9.983  7348 


9.983  7290 
9.9837231 
9.9837172 
9.983  7114 
9.083  7055 


9.983  6996 


9.983  0937 
9.983  6S78 
9.983  6820 
9.983  6761 
9.983  6702 


6643 


9.983  6584 
9.9836525 
9.983  6466 
9.983  6408 
9-983  6349 
9-983  6290 


9.9836231 
9.9836172 
9.983  61 1 3 
9.983  6054 
9-983  5995 
9.983  5936 


9.983  5877 
9.9835818 
9-983  5759 
9.983  5700 
9.983  5641 


9.983  558a 


30 


28 


27 


26 


24 


13 


20 


Cos         d. 

r 


Cotg 


d.C 


Tang 


74° 


384 


15* 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


3° 


Sin 
9.431 4286 


9431 5037 
9-431 5787 
9.4316538 
9.431  7288 
9.431  8038 


943'  8788 

9.431  95^8 
9.4320288 

9.432  10^7 
9.432  1787 
94322536 


9.432  3285 
9.432  4034 
9.432  4783 
9.4325532 
9.432  6280 
9.432  7029 


943^7777 
9.43  a  8525 

9.432  9273 

9.433  0021 
9.433  0769 
9433  1516 


9.433  2264 
9.433  30U 
94333758 
9433  "lios 
9433 5-5^ 
9433  .'^999 


9.433  6746 


9433  7492 
9.433  8239 

9.433  8985 
94339731 
94340477 
9.4341223 

9434  1968 
9.4342714 

9434  3459 

9.434  4204 

9434  4949 
9.434  5694 
9.434  6439 
9.4347184 

9434  79-9 
9.4348673 

94349417 


9.4350161 


9.435  0905 
9435  1649 
9.435  2393 
94353137 
9.4353880 

9  435  46^3 


9435  5367 
94356110 
9435  6852 
9435  7595 
9435  8338 
9435  9080 


Tang 


9.447  8704 


94479514 
9.<48o324 
94^81133 
94-^8  1943 

9448275 2  i 


94483561 
9.4484370 
9.4485179 
9.448  5987 
9448  6796 
9.448  7604 


d.  c.      Cotg 

810 1-2:1511^ 

810 

809 

810 

809 

809 

809 

809 

808 

809 

808 


9.4488413 

9.448  9221 

9.449  0029 
9.4490837 
9.449  1645 
9-449  H5^ 


9-449  3-6q 
9-449  4067 
9.449  4874 
9-449  5682 
9-449  6489 
9-449  7^96 
9.4498102 
9.4498909 
9.4499715 
9.4500522 
94501328 
9.4502134 


9450  2940 


9450  3746 
9.4504552 
94505358 
9.4506163 
9.450  6968 


9450  7774 
94508579 
9.4509384 
9.451  0189 

9-4510993 

9451  1798 


9-451 


2602 


9451 3407 
9451  42 n 
9.451  5015 
9.4515819 
9.451  6623 


945' 74^7 

9.451  8230 
9.4519034 
9.4519837 
9.4520640 
9  452  1443 

9.452  2246 
9452  3049 
9.4523852 
9452  4654 
945a  5457 
9.452  6259 

9.4527061 


0.5520486 
b.551  5676 
0.5518867 
0.551  8057 
0-55I  7^48 


0-55 '6439 


0.55: 
0.55: 


5630 
4821 


0.5514013 
0.5513204 
0.5512396 


0.551  1587 


0.5510779 
0.5509971 
0.5509163 
0.5508355 
0.5507548 


0.5506740 


0.5505933 
0.5505126 
0.5504318 

0.55035" 

0.5502704 


0.550 ) 


0.550  1091 
0.5500285 
0.549  9478 
0.549  8672 
0.549  7866 


0.549  7060 


0.549  6254 
0.549  5448 
0.549  464a 
0.5493837 
0.549  3032 


0.549  2226 


0.549  1421 
0.5490616 
0.5489811 
0.548  9007 
0.548  8202 


0.548  7398 


0.548  6593 
0.548  5789 
0.548  4985 
0.5484181 
0-5483377 


0.548  2573 


0.548  1770 
0.548  0966 
0.5480163 
0.547  9360 
0.5478557 


0-547  7754 


0.5476951 
0.547  6148 
0.547  5346 
0.5474543 
0.547  374' 


0.547  2939 


C08 

9-983  558a 

9-983  5513 
9.983  5464 
9.983  5405 
9.983  5346 
9.983  5286 


9.983  5227 


9.9835168 
9.9835109 
9.983  5050 
9.983  4991 
9-983  493a 


9.983  4872 


9.983  4813 

9-983  4754 
9.983  4695 
9.983  4636 
9.983  4576 


9.9834517 


9  983  4458 
9.983  4399 

9-9834339 
9.983  4280 
9-983  4221 


9-9834x6' 


9.983  4102 
9.983  4043 

9-983  3983 
9.983  3924 
9.983  3865 


9.983  3805 


9.983  3746 
9.983  3687 
9.983  3627 
9.983  3568 
9-983  3508 
9.983  3449 


9.983  3389 
9.983  3330 
9.983  3271 
9.9833211 
9.9833152 


309- 


9.983  3033 
9.983  2973 
9.9832913 
9.983  2854 
9.983  2794 


9.983  2735 


9.983  2675 
9.983  2616 
9.983  2556 
9.983  2496 
9-983  ^437 


9.9832377 


9.9832317 
9.983  2258 
9.983  2198 
9.983  213S 
9.983  2079 


9.983  2019 


20 


Co> 


Cotg      d.  c.      Tang 


Sin 


74^ 


15' 


385 


"1 

Sin 

d. 

TuDg 

d.c. 

Cotg 

Cos 

d. 

il 

50      ° 

9435  9080 1^, 

9452  7061 

802 
802 
802 
802 
801 
802 
801 
801 
802 
800 
801 
801 
801 
800 
800 
800 
801 

799 
800 
800 
800 
799 
799 
799 
800 
798 
799 
799 

'.11 
798 
798 
799 
797 
798 
798 
798 
797 
797 
798 
797 
797 
796 
797 
797 
796 
796 
797 
796 
796 

III 

796 
795 
796 
795 
795 
795 
795 
794 

0.547  2939 

9.983  2019 

60 

59 
60 
60 
60 
59 
60 
60 
60 
60 
60 
59 
60 
60 
60 
60 
60 
60 
60 

60 
60 
60 
60 
60 
60 
60 
60 
60 

60 

60 
61 
60 
60 
60 
60 
60 
60 
60 
61 
60 
60 
60 
60 
(>o 
61 
60 
60 
60 
61 
60 
60 
61 
60 
60 
61 
60 
6c 
61 

0 

50 
40 
30 
20 
10 
0 

50 
40 
30 

20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 
30 

20 

■: 

50 
40 

30 
20 

lO 

0 

50 

40 

30 

^0 

10 

9 
8 
7 
6 
5 

5, 

52 
5:3 
54 

10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 

30 
40 

50 
0 
10 
20 
30 
40 
50 
0 
10 
20 
30 
40 
50 

9435  9823 
94360565 

9436  1307 
9436  2049 
9436  2791 

742 

74a 
742 
741 
741 
742 

741 
742 
741 
741 
741 
740 

741 

740 
741 
740 
740 
740 
740 
739 
740 

739 
739 
739 
739 
739 
739 
738 
739 
738 

;^^ 
'4 

737 
738 
737 
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9.448982a 

9.466  5546 
9466  6327 
9.4667107 
9.466  7888 
9466  8668 

0.533  4454 
0.533  3673 
0.533  2893 
0.5332112 

0.533  1332 

9.982  1400 
9.9821338 
9.982  1277 
9.9821215 
9.9821153 

4 

I 

I 
9 

9.449  0540 

9466  9448 

0.533  0552 

9.98a  1092 

1 

" 

Cos 

<L 

Cotg   d.  c. 

Tan- 

Sin 

d. 

„^ 

' 

73= 


25' 


m 
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-, 

.. 

Sin 

d. 

Tang 

Ic.   Cotg 

Cos 

d.   " 

^ 

20 

•21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

o 

JO 
20 
30 
40 
50 
0 
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30 
40 
50 

0 
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30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
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20 
30 

40 
50 
0 
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20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 

30 
40 

50 
0 
10 

20 

30 
40 

50 
0 

9  449  0540 

718 
719 

718 
718 
718 
718 
717 
718 
717 

yd 

717 
716 
717 
717 
716 

717 
716 

716 
716 
716 

715 
716 
716 

715 
715 
715 
715 
715 
715 
714 

715 

714 
714 
714 
714 
714 

713 

714 

713 
714 

7'3 

713 
713 
712 

713 

712 

713 
712 
712 
7x1 
712 
711 
71a 
711 
711 
711 
711 

9466  9448 

780 
780 
780 
780 
780 

779 
780 

779 
779 
779 
779 
779 
779 
778 

l^ 
778 

779 
778 

778 
777 
778 

111 
111 
111 
111 
111 
111 
776 

'^ 
111 
776 
776 
776 

775 
776 
776 
775 
775 
776 

775 
775 
775 
774 
775 
774 
775 
774 
774 
774 
774 
774 
774 
773 
774 
773 
773 

0.5330551 

9.981 1091 

62 
62 
61 
62 
62 
62 
61 
61 
62 
62 
62 
61 
62 
62 
62 
62 
62 
62 
62 
62 
61 
62 
62 
62 
62 
62 
62 
62 
62 
62 

62 

62 
62 

^3 
62 

62 

62 

62 

62 

62 

62 

63 

62 

62 

62 

62 

Xi 

62 
62 
62 

63 
62 
62 

63 
62 
62 

^^ 

62 

62 

0  40  1 

9449 1258 

9449  1977 
9.449  2695 
9-449  3413 
9-449413^ 
9.449  4849 

9.467  0228 
9.467  1008 
9.467  1788 
9.4672568 
9.467  3348 

0.532  9772 
0.532  8992 
0.532  8212 
0.5327432 
0.5326652 

9.982  1030 
9.9820968 
9.9820907 
9.9820845 
9.9820783 

50 

4C 
30 
20 
10 
0 

50 
40 
30 

20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 

0 

5- 
40 
30 
20 

ID 
0 
SO 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

3i) 
38 
37 
3r, 

35 
34 
33 
32 
31 
30 

9.4674127 

0.532  5873 

9.9820721 

9.4495566 
9.449  6284 
9.449  7001 
9.449  7718 
9.449  8436 
94499153 

9.467  4907 
9.467  5686 
9.467  6465 
9.467  7244 
9.467  8023 
"9.4678802 

0.532  5093 
0.5324314 

0.5323535 
0.532  2756 
0.532 1977 

9.982  0660 
9.982  0598 
9.9820536 
9.982  0474 
9.982  0412 

0.532 1198 

9.9820351 

9.449  9869 
9.4500586 

9.450  1303 
9.450  2019 
9.4502736 

9.467  9581 

9.468  0359 
9.4681138 
9.468  1916 
9.468  2694 

0.5320419 
0.531  Q641 
0.531 8862 
0.531 8084 
0.531 7306 

9.9820289 
9.9820227 
9.9820165 
9.9820103 
9.982  0041 

^45^1455. 
9.4504168 
9.4504884 
9.450  5600 
9.4506315 
9.4507031 
9-450  7747 

9.450  8462 
9.4509177 
9.4509892 
9.4510607 

9.451  1322 

9-468  3473 
9.4684251 
9.468  5028 
9.468  5806 
9.468  6584 
9.468  7361 

0.531 6527 

9.981  9979 

0.531 5749 
0.5314972 
0.531 4194 
0.531 3416 
0.531 2639 

9.981  9917 
9.981  9855 
9.981  9794 
9.981  9732 
9.981  9670 

9.468  8139 

0.531 1861 

9.981  9608 

9.468  8916 

9.468  9693 

9.469  0470 
9.469  1247 

9.469  2C24 

0.531 1084 
0.5310307 
0.5309530 

0.5308753 
0.530  7976 

9.981  9546 
9.981  9484 
9.981  9422 
9.981  9360 
9.981  929S 

9.451  2037 

9.469  2801 

0.5307199 

9.981  9236 

9.451  2751 
9.451  3466 
9.451  4180 
9.451  4894 
9.451  5608 

9.469  3577 
9.469  4354 
9.4695130 
9.469  5907 
9.469  6683 

0.530  6423 
0.530  5646 
0.530  4870 
0.530  4093 
0.5303317 

9.981  9174 
9.9819112 
9.981  9050 
9.981  8987 
9.981  8925 

9.451  6322 

9.469  7459 

0.5302541 

9.981  8863 

9.4517036 

9-451  7749 
9.4518463 
9.451  9176 
9.4519890 

9.469  8235 
9.469  9010 

9.469  9786 
9.4700562 

9.470  1337 

0.5301765 
0.5300990 
0.5300214 
0.529  Q438 
0.529  8663 

9.981  8801 
9.981  8739 
9.981  8677 
99818615 
9.9818553 

9.4520603 
9.4521316 
9.4522029 
9.452  2742 

9-45i  3454 
9.4524167 

9.452  4879 

9.4702112 

0.5297888 

9.981  8490 

9.470  2888 
9.470  3663 
9.4704438 
9.4705213 
9.470  5987 

0.5297112 
0.5296337 
0.529  5562 
0.5294787 
0.5294013 

9.981  8428 
9.981  8366 
9.981  8304 
9.981  8242 
9.981  8179 

9.470  6762 

0.5293238 

9.9818117 

9.4525591 
9.452  6304 
9.452  7016 
9.452  7728 
9.452  8439 

9.470  7536 
9.470  831 1 

9.470  9085 
9.4709859 

9.471  0633 
9.471  1407 

9.471  2j8i 

9.471 2955 
9.471 3728 
9.471 4502 

9-471  5^75 
9.471  6048 

0.529  2464 
0.529 16S9 
0.5290915 
0.5290141 
0.528  9367 

9.981  8055 
9.981  7993 
9.981  7931 
9.981  7S68 
9.981  7806 

9.452  9151 

9.452  9862 
9-453  0574 
9-453  '285 
9453  1996 

9.453  2707 

9.453  3418 

0.528  8593 

9.981  7744 

0.528  7S19 
0.528  7045 
0.5286272 
0.528  5498 
0.5284715 

9.9817681 
9.981  7619 
9.981  7557 
9.981  7494 
9.981  743^ 

0.528  3952 

9.981  7370 
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" 
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d. 

Cotg 

a.c 

Tang 

SlD 

|d. 

JL 

73" 
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3ft9 


30 


.31 


32 


3H 


Sin 

9453  34'g. 
9453  41=9 
9453  4839 
9453  5550 
9.453  6160 

9  453  6971 


35  I    o    9.4554686 


36 


37 


38 


39 


94546192 
9.454  6901 
9.454  7609 
94548317 
9.454  9025 
9454  9733 
9.4550441 
9.455 1 149 


9455  5393 
9.455  6099 
9.455  6806 
94557513 
9455  8^19 


9456 3161 
9.456  3866 
9.456457a 

94565-77 
9.4565982 
9.456  6687 

9456"739a 


40       °      9457  5840 
Cob 


709 


Taii- 


9.471  6048 


9.471  6822 
9471 7595 
9.471  8367 
9.471  9140 
9.471  9913 


9.4720685 
9.472  1458 
9.472  2230 
9472  3002 

9472  3774 
9.4724546 


947=53' 


9.472  6090 
9.472  6862 
9.472  7633 
9.472  8405 
947=9176 


947=  9947 


9.4730718 
9.473  1489 
9.473  2260 
9.473  3030 
9.473  3801 


9473919= 


9.473  9962 
9.4740731 

9.474  1501 
9.474  ==70 
9.474  3039 


9.4743808 


9474  4577 
9474  5346 
9.4746115 
9.4746884 
9.4747652 


Id.  c. 

J774 
I  773 
177= 
■773 
773 
77= 
773 
77= 
77= 
77= 
77= 
77= 
77= 

77= 
771 

77= 
771 
771 
771 

771 
771 
770 
771 
771 
770 
770 
770 
770 
770 


9475  30=9 
9475  3796 
9.475  4564 
9475  5331 
9475  6099 
9.475  6866 


Cotg 
0.5283952 


0.5283178 
0.528  2405 
0.528  1633 
0.528  0860 
0.5280087 

o-5=7  93>5 


0.527  8542 
0.527  7770 
0.527  6998 
0.527  6226 
0-5=7  5454 
0.527  4682 


0.527  3910 
0.5273138 
a527  2^67 
0.527  1595 
0.527  0824 


0.5270053 


0.5269282 
0.526  8511 
0.526  7740 
0.526  6970 
0.526  6199 
0.5265428 


0.5264658 
0.5263888 
0.526  31 18 
0.526  2348 
0.526  1578 


J.526  0808 


0.525  oSii 
0.525  0043 
0.5249275 
0.524  8507 
0-5=4  7739 


0.524  697 


0.5246204 
0.5245436 
0.5244669 
0.524  3901 
o-5=4  3134 


0-5=4  =367 
0.524  1600 
0.5240833 
0.5240067 
0.523  9300 
o-5=3  8534 
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0.523  7767 
Taug 


Cos 


9.981  7370 


9.98 
9.98 
9.98 
9.98 
9.98 


9.98 


9.98 
9.98 
9.98 
9.98 
9.98 


9.98 


9.98 
9.98 
9.98 
9.98 
9-98 


9-9 


9.98 


9.98 
9.98 
9.98 
9.98 
9.98 


9.98 


7307 
7=45 
7182 
7120 
7058 


6995 


6933 
6870 
6808 

6745 
6683 


6620 


6558 
6495 
6433 
6370 
6308 


6=45 


6183 
6120 
6057 
5995 
593i. 
5870 


5807 
5744 
5682 
5619 
5556 


5494 


5431 
5368 
5305 
5=43 
5180 


5054 
499= 
4929 
4866 
4803 
4740 


4678 
4615 

455= 
4489 
44=6 
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4300 
4=37 
4174 
4111 
4049 


3986 


32?3 
3860 
3797 
3734 
3671 


3608 
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Sin 
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\(] 


40 


41 


42 


43 


44 


45 


47 


48 


49 


50 


Sin 

9457  5840 


9.457  6544 
9457  7H7 
9457  7950 
9457  8653 
9457  9355 


9.4580058 


9.4580760 
9.458  1463 
94582165 
9.458  2867 
9458  3569 


94584271 


94584973 
94585674 
94586376 
9458  7077 
9458  7778 


9.458  8480 


9.458  9181 
9.4589882 
9.4590582 
9459  '283 

9.459  1983 


9459  2684 


9459  3384 
9.4594084 
9.459  4784 

9459  5484 
9.4596184 


9.459  6884 


9459  7583 
9.459  8282 
9459  8982 

9.459  9681 

9.460  0380 


9.460  5270 


9.460  5968 
9.460  6666 
9.460  7364 
9.460  806 1 
9460  8759 


9.4609456 


9.461  0154 
9.461  0851 
9.461  1543 
9461  2245 
9.461  2942 


9461  3638 


94614335 
9.461  5031 
9.461  5728 
9.461  6424 
9.461  7120 


9.461  7816 


Co.s 


Tang 

9.476  2233 
9476  2999 
94763765 
9.4764531 
9.476  5297 
9.476  6063 


9.476  6829 


9476  7594 

9.476  8360 
9.4769125 
9476  9891 

9.477  0656 


9477  1421 


9.47721 
9477  2950 
94773715 
9477  4480 
9.477  5244 


9.477  6009 

9477  6773 
9477  7537 
9.477  8301 
9477  9065 
9477  9819 


9.478  0592 
9.478  1356 
9478  21 19 
9.478  2883 
9478  3646 
9.478  4409 


9.4785172 


94785935 
9478  6698 
9.478  7460 
9.478  8223 
9.478  8985 


9.478  9748 
9.4790510 

9.479  1272 
9479  ao34 
9479  1796 
9479  3558 


9479  43^9 
9479  5081 
9.479  5842 
9.479  6604 
9.479  7365 
9.479  8126 


9479  8887 
9479  9648 
9.480  0409 
9.480  1 170 
9.480  1930 
94802691 


9.4803451 
9.480  421 1 
9.4804971 
94805731 
9  4  So  6491 
94807251 
9.480  80H 
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766 
766 
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766 
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766 
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764 
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763 

764 
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763 
762 
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762 
761 
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1' 
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761 
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761 
761 
761 
760 
761 
760 
760 
760 
760 
760 
760 
760 


!<J.  r. 


Cou 


0.523  7767 


0.523  700 1 
0.523  6235 
0.523  5469 
0.523  4703 
05233937 


0-5233171 
0.523  2406 
0.523  1640 
0.523  0875 
0.523  0109 
0.522  9344 


C.5228579 


0.5227814 
0.522  7050 
0.522  6285 
0.522  5520 
0.5224756 


0.5223991 


0.5223227 
0.522  2463 
0.522  1699 
0.5220935 
0.522  0171 


0.521  9408 


0.521  8644 
0.521  7881 
0.5217117 
0.521  6354 
0.521  5591 


0.521  4828 


0.521  4065 
0.521  3302 
0.521  2540 
0.521  1777 
0.521  1015 


0.521  0252 


0.520  9490 
0.520  8728 
0.520  7966 
0.5207204 
0.5206442 


0.520  5681 


0.5204919 
0.5204158 
0.5203396 
0.520  2635 
0.520  1874 


0.520  ; 


0.5200352 
0.5199591 
0.519  8830 
0.519  8070 
0-5^97309 


05196549 


Tang 


Cos 


9.981  3008 


9-981  3545 
9.981  3481 
9.9813418 
9-981  3355 
9.981  3292 


9-981  3229 
9.981  3166 
9.981  3103 
9.981  3040 
9.981  2977 
9.9812913 


2850 


9.981  2787 
9.981  2724 
9.981  2661 
9.981  2598 
9.981  2534 


247 


9.981  2408 
9.981  2345 
9.981  2281 
9.981  2218 
9-981  2155 


9.981  2091 


9.981  2028 
9.981  1965 
9.981  1902 
9.981  1838 
9.981  1775 


[711 


9.981  1648 
9.981  1585 
9.981  1521 
9.981  1458 
9-981  1395 


9-981  133' 


9.981  1268 
9.981  1204 
9.981  1141 
9.981  1077 
9.981  1014 


9.981  0950 
9.98i'o887 
9.981  0823 
9.981  0760 
9.981  0696 
9.981  0633 


9.981  0569 


9.9«i  0505 
9.981  0442 
9.981  0378 
9.981  0315 
9.981  0251 


9.981  0187 
9.981  0124 
9.981  0060 
9.9809996 

99809933 
9.9S0  9S69 

9.980  9805 
Sin 
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50 


51 


52 


53 


54 


3° 

I  40 
50 


55 


56 


57 


58 


59 


30 

I  40 

50 
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i  ^° 

1 30 

1 40 

50 

o 

I  ao 
30 

I  4a 

50 

!     o 

I   10 


60 


Sin 

9.461 7816 
9.461  S512 
9.461  9208 
9.461  9903 
9.4620599 
9.46a  1294 


Tang 


9.462  1989^ 
9.462  2684 
9.462  3379 
9.462  4074 

9.462  4769 

9.463  5464 


9.462  6158 
9.46a  6853 
9.46a  7547 
9.46a  8a4i 
9462  8935 
9.4629629 


9463  03^3 
9.463  1017 
9.463  1710 
9.463  2404 
9.463  3097 
9.463  3790 


9.463  4483 
9.4635176 
9.463  5869 
9.463  6562 
9.463  7254 
9.463  7947 

9.463  8639 


9463  9331 
9.464  0023 
9.4640715 
9.464  J407 
9.464  2099 
9.464  2790 
9.464  3482 
9.4644173 
9.464  4865 
9.464  5556 
9.464  6247 


9.464  7628 
9.4648319 
9.464  gcio 

9.464  9700 

9.465  0390 


9.465  1 08 1 


9.465  1771 
9.465  2461 
9.4653150 
9.465  3840 
9.4654530 


9-465  5219 
9.465  5908 
9.465  659S 
9.465  7287 
9465  7976 
9.465  8665 

9465  9353 
Cos 


948c 

8770 

9.480 

9530 

q4«i 

02S9 

94«i 

1048 

9.481 

1807 

9.481 

2566 

9.481 

3S1S 

9481 

4084 

9.481 

4X43 

9.481 

S6d. 

9481 

6560 

9.481 

71.8 

9.481 7876 
9.481  8634 

9.481  9393 
9.4820150 
9.48a  0908 
9^0^66 
9.48a  2424 

9.482  3181 
9.4823938 
9.482  4696 
948^453 
9.482  6210 
9.48a  6967 
9.482  7724 
9.48a  8480 
9.48a  9a37 
9.482  9993 


9483  C750 


9483  6041 
9.483  6797 

94837551 
9483  8307 
9.483  90^2 
9.483  9818 


9.4840573 
9.484  1327 
9.484  208a 
9.484  a837 
94843591 


9.484  4346 
9.4845100 
9.4845854 
9.484  6608 
9.4847362 
9.48481 1^ 
g.484  8870 


9.4849624 
9.485  0377 
9485  1131 
9.485  1884 
9485  2637 
9485  3390 

Cotf 


d.c. 


d.  c. 


Cotg 
0.519  1989 


0.519  1230 
0.5190470 
0.518  9711 
0.518  8952 
0.5188193 


0.518743.4 
0.5186675 
0.518  5916 
0.518  5157 
0.5184399 
0.518  3640 


0.51 


0.518  2124 
0.518  1366 
0.5180607 
0.5179850 
0.517909a 


0-5^78334 
0.5177576 
0.517  6819 
0.517  6062 
0.517  5304 
0-5174547 


0-5^73790 


0.5173033 
0.517  2276 
0.517  i5ao 
0.5170763 
0.5170007 


0.516  9250 


0.5168494 
0.5167738 
0.516698a 
0.516  6226 
0.516  5470 
0.516  4714 
0.716  3959 
0.516  3203 
0.516  2448 
0.516  1693 
0.5160937 
0.516  0182 


0-5159427 
0.5138673 
0.5157918 
0.515  7163 
0.5156409 


0.51 


■6v 


0.5154900 
0.5154146 

0-5153392 
0.5152638 
0.515  1884 


0-515  "30 


0.5150376 
0.5149623 
0.5148869 
0.5148116 

0-5147363 


0.514  65io 


Tan-: 


Cos 

9.980  9805 

9^980  9742 
9.9809678 
9.9809614 
9.9809551 
9.980  9487 


9.980  9423 
9.980  9359 
9.980  9295 
9.980923a 
9.9809168 
9.980  9104 
9.9809040 


9.980^976 
9.980  891a 
9.980  8849 
9.9808785 
9.980  87ai 


9.9808657 
9^808^ 
9.9808529 
9.980  8465 
9.980  8401 
9.9808337 


9.9808273 


9.980  8209 
9.980  8145 
9.9808081 
9.980  8017 
9.9'Jo7953 


9.9807889 


9.980  7825 
9.9807761 
9.980  7697 
9.9807633 
9.980  7569 


99807505 
9.9807441 
9.9807377 
9.9807313 
9.980  7248 
9.9807184 


9.980  7056 
9.9806992 
9.9806927 
9.980  6863 
9.9806799 


9.98c  6735 


9.980  6671 
9.980  6606 
9.980  6542 
9.980  6478 
9.9806413 


9.980  6349 


9.9806285 
9.9806221 
9.980  6156 
9.980  6092 
9.980  6oa8 


g.980  5963 

Sin 


10 


13' 


392 


17^ 


o 

lO 

20 
30 
40 

!  50 


30 
40 

so 


10  I 


Sin 

_?^^5J353.  689 
9.466  0042 
94660731 
9466  1419 
9.466  2107 
9.466  2795 
9.466  3483 


9466  4171 
9.466  4859 
9.466  5547 
9.466  6234 
9.466  6922 
9.466  7609 


9466  8296 
9.466  8983 

9.466  9670 

9467  0357 

9.467  1044 


9467  1730 


9467  2417 
9.4673103 
9.467  3789 
9.467  4476 
94675162 


9.467  5848 


9467  0533 
9467  7219 
9.467  7904 
9467  8590 
9.467  9275 


9.467  9960 


9.468  0645 
9.4681330 
9.468  2015 
9.468  2700 
9.468  3384 
9468  4069 


9468  4753 
9468  5438 
9.468  6122 
9.468  6806 
9.468  7490 


8^73 


9468  8857 

9.468  9540 
9.4690224 

9.469  0907 
9.469  1590 


9469  2273 


688 
688 
687 
688 
687 
687 
687 
687 
687 
687 
686 
687 
686 
686 
687 
686 
686 
685 
686 
685 
686 
685 
685 

685 

685 
685 
685 
684 
685 
684 
685 
684 
684 
684 
683 
684 
683 
684 
683 
683 
683 
683 
683 
b&i 
682 
683 


9469  2956 
9.469  3639 
9.469  4322 
9.469  5004 

9-4695687  Hi 

9.469   6369    I    ^y, 
9-46970511683 

946977.34        682 
9.4698416    Lg, 

9-469  9097        682 

94699779     AS. 

94700461 
Ccs  .1. 


Tang     d.  c, 


9485  3390 

9485  4143 
9.485  4896 
9485  5649 
9.485  6402 
9-4857^54 


9485  7907 
9485  8659 

9485  9411 
9.4860163 
94860915 

9486  1667 


9.486  2419 

9486  3 171 
9486  3922 
9486  4674 
9486  5425 
94866177 


9486  6928 

94867679 
9.486  8430 

9.486  9181 
94869931 

9.487  0682 


9487  H33 
9.487  2183 

9  487  2933 
9487  3683 
9.487  4434 
9.4875184 


9-487  5933 


9487  6683 

9487  7433 
9.4878182 
9.487  8932 
9.487  9681 


9.4880430 

9.488  1 1 80 

9488 1929 

9.488  2677 

9.488  3426 

9.4884175 

9488  49H 

9.4885672 
9.488  6420 

9.4887169 
9.4887917 
9488  8665 


9-4889413 

9.489  0I6I 
9.4890909 
9.489  1656 

9489  2404 
948931st 

9.489  3898 
9.489  4046 

9489  S393 
9.489  6140 
9.489(1887 
9-4897633 
9.489  8380 

Col- 


Cotg 

0.514  6610 

0-5145857 
0.514  5104 
-.5144351 
.5143598 
0.514  2846 


0.5142093 


0.514 1541 
0.5140589 
0.513  9837 
0.513  9085 
0-5^3  8333 


0-5137581 


0.513  6829 
0.513  6078 
0.513  5326 

0.5134575 
0.5133823^ 


0.513  3072 


0.513  2321 
0.513  1570 
0.513  0819 
0.513  0069 
0.5129318 


0.512  8567 
^5 1^8 17 
0.5127067 
0.512  6317 
0.5125566 
0.512  4816 


0.512  4067 


0.5123317 
0.5121567 
0.512  1818 
0.512  1068 
0.512  0319 


o-S"  9570 
0.511  8820 
0.511  8071 
0,511  7323 
0.51 1  6574 
05115825 


0.511  5076 


0.511  4328 
0.5113580 
0.511  2831 
0.511  1083 
0.511  1335 


0.511  0587 


0.5109839 
0.510  9091 
0.5108344 
0.5107596 
0.5106849 
0.5106102 
"0.5105354 
0.5104607 
0.510  3S60 
0.5103113 
0.510  23O7 
0.510  1620 


a.  c!   Tan 


C03 


9.980  5963 


9.980  5899 
9.9805834 
9.980  5770 
9.980  5706 
9.980  5641 


9.9805577 


9.9805512 
9.98c  5448 
9.980  5383 
9.9805319 
9.9805254 


9-980  5190 


9.9805125 
9.980  5061 
9.980  4996 
9.980  4932 
9.980  4867 


9.980  4803 


9.9804738 
9.9804673 
9.980  4609 
9.9804544 
9.9804480 


9.9804415 


9.9804350 
9.9804286 
9.9804221 
9.9804156 
9.98c  4092 


9.980  4027 


9.980  3962 
9.980  3S98 
9.9803833 
9.980  376S 
9-9803705 
9.980  3639 


9.980  3574 
9.9803509 
9.980  3444 
9.980  3379 
9.9803315 


9.980  3250 


9.980  2796 
9.9802731 
9.980  2666 
9.980  2601 
9.98^2536 
9.980  247 


9.980  2406 
9.980  2341 
9.980  2276 
9.980  2211 
9.9802146 


9.980  2081 


Sin 


5°  ! 
40  ; 
30 


50 

40  I 

3^  i 


40  i 

30  I 


50 


12' 


17' 


8»8 


I      . 


>m 


Tang      d.  c.       Cotg 


Cos 


10 


11 


12 


13 


14 


U) 


1(5 


I  3° 

I  50 

I 


18 


ly 


•20 


9470  0461 
94701142 

9470 1814 
9470  2505 
947031861 
94703867 


94704548 
94705:29 
94705910 
9470  6590 
94707271 
94707951 
94708631 


94709312 
94709992 
9471 0671 
9471 1351 


9-47^  ^710 
9-471  3390 
9471  4069 
9471  4748 
9471  54-7 
9471  6106 

9471  6785 


9471  7464 
9471  8143 
94718821 
9-471  9499 
94720178 


94720856 


9472  1534 
9472  2212 
9472  2890 
9472  3567 
94724245 

94724922 


^473  7097 
^473  777a 
9473  ^447 
94739122 

9473  9797 
9.4740472 

94-4  H4b 
Cos 


68i 


9489  8380 
94899127 

9489  9873 

9490  0620 
9490  1366 
94902112 


9490  2858 


9490  8077 
9490  8823 
94909568 
94910313 
94^1^058 
9491 


1802 


9491  2547 
9491 3292 
9491  4036  , 

94914780 1  :;2c 
9491 55--5  ;11 
9491 6269  J 
94917013'! 

9491 7757 1 
9491 8501 
9491 9244 
9491 9988 


94920731 


9492 1475 
94922218 
9492  2961 
9492  3705 
9492  4448 


94925190 


9492  5933 
9492  6676 
94927418 
9492  8161 
9492  8903 
9492  9646 


9493  0388 
9493 1130 
94931872 
9493  2614 
9493  3355 


9493  9-85 

9494  0026 
94940767 
9494 1508 
9494  2:248 
9494  ^988 


0.510 1620 


9.9802081 


0.5100873 
0.5100127 
0.509  9380 
0.509  8634 
0.509  7888 


9.9802016 
9.980 1Q51 
9.980 1886 
9.980 1820 
9.9801755 


0.509  2668 


0.509 1923 
0.5091177 
0.5090432 
0.508  9687 
0.508  8942 
0.508  8198 


0.50S7453 
0.508  6708 
0.508  5964 
0.508  5220 
0.508  4475 

0-508  373  J 
0.508  2987 
0.508  2243 
0.508 1499 
0.508  0756 
0.5080012 


9.980  0843 
9.9800778 
9.9800712 
9.9800647 
9.9800582 
9.9800516 
9.9800451 
9.9S00386 
9.9800320 
9.9800255 
9.9800190 


0.507  9269 


9.9800124 ' 


0.507  8525 
0.507  7782 
0-507  7059 
0.507  6295 
05075552 


9.9800059 

9-979  9994 
9.979  9928 
9.9799865 
9.979  9797 


0.5074810 


0.507  4067 
0.507  3324 
0.507  2382 
0.507  1839 
0.5071097 


0.5070354 


0.506  9612 
0.506  8870 
0.5068128 
0.506  7386 
0.506  6645 


65 
66 

65 
66 

65 
66 

65 

66 

65 

66 

9-979  9^74  66 
9-979  9--C8  ,  ^^ 


9-979  973^ 
9.979  9666 
9.979  9601 
99799536 
9.979  9470 
9-979  9405 


9.9799339! 


9.979  9142 


9.979  90' 
9.979  901 


I'.^S 


0.5065903 


165 


0.506  5162 
0.506  4420 
0.506  3679 
0.506  293S 
C.506  2196 


9-979  ^946  I  j,6 


9.979  8880 
9.979  8S15 
9.979  8749 
9.979  8683 
9.9798618 ! 


0-506  1455 


9-979^55: 


Cotg 


d.  c. 


0.5060715 
0.505  9974 
0.505  9233 
0.505  8492 
0-505  775^ 
0.505  7012 

Tunu 


9.979  8486 
9.979  8421 

9-979^355 
9.979  8289 
9-979  8 --4 
9.9798158 

Sin 


^)0 


49 


48 


46 


Ab 


44 


43 


42 


41 


40 


72' 


894 


ir 


Sill  d.        Tang      d.  c.       Cotg 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


9-474  114b 


9474  1821 
9.474  2495 

9.4743170 
9.474  3844 
9.4744518 


9.4745192 


9.4745866 
9.4746540 
9.4747213 
9.474  7887 
9.474  8560 


9.474  9234 


9.474  9907 

9.475  0580 

9-475  i':53 
9.475  1926 

9-475  ^598 

_9415_357i. 

9-475  3944 
9.4754616 
9.475  5288 
9-475  5960 
9-475  6632 


9-475  7304 


9-475  7976 

9.475  8648 
9-4759319 
9-475  9991 

9.476  0662 


9.476  1334 


9.476  2005 
9.476  2676 
9-476  3347 
9.4764017 
9.4764688 


9-4765359 


9.476  6029 
9.476  6699 
9.476  7370 
9.476  8040 
9.476  8710 


9.476  9380 


9.477  0049 
9.4770719 
9.477  1389 
9-477  ^058 
9.477  2727 


9-4773396 


9.477  4066 
9-477  4735 
9-477  5403 
9.477  6072 
.9.4776741 


9.477  7409 


9.477  8078 

9.477  8746 
9-4779414 

9.478  0082 
9-478_o7_5o^ 
9.478  1418 


675 
674 

674 
674 
674 
674 
674 

674 

674 
673 

673 
673 
672 
673 
673 
672 
672 
672 
672 
672 
67a 

671 
672 
671 
672 

671 

671 
670 
671 
671 
670 
670 
671 
670 
670 
670 
669 
670 
670 
669 
669 
669 
670 
669 

668 
669 
669 
668 
669 
668 
668 
668 
668 
668 


9.494  2988 


9.494  3719 
9.494  4469 
9.494  5209 
9-494  5949 
9.494  6689 


9-495  1604 
9-495  3343 
9.495  4082 
9.495  4821 
9-495  5559 


9-495  6298 
9.495  7036 
9-495  7774 
9-495  8513 
9.4959251 

9-495  9989 


9.496  0727 
9.496  1464 
9.496  2202 
9.496  2940 
9.496  3677 
9.4964415 


9.4965152 


9.496  5889 
9.496  6626 
9.496  7363 
9.496  8100 
9.496  8837 
9.4969574 


9.4970310 
9.497  1047 
9.497  1783 
9.497  2519 
9-497  32-55 


9-497  399' 


9.497  4727 
9.497  5463 
9.497  6199 
9.497  6935 
9.497  7670 


1.497  8406 


9.4979141 
9-497  9876 
9.498  c6ii 
9.498  1346 
9.498  2081 


9.498  2816 


9-4983551 
9.498  4286 
9.498  5020 
9498  5754 
9.498  6489 

9-498  72-3' 
Cotg 


741 
740 
740 
740 
740 
740 

739 
740 
739 
740 

739 
739 
739 
739 
739 

SI 

739 
738 

738 
739 
738 
738 
738 
737 
738 
738 
737 
738 

737 

737 

737 
737 
737 
737 
737 
736 

737 
736 

736 
736 

736 
736 
736 
736 
736 
735 
736 
735 
735 
735 
735 
735 
735 
735 
735 
734 
734 
735 
734 


d.c 


0.505  7012 


0.505  6271 
0.505  5531 
0.505  4791 
0.5054051 
0.5053311 


0.505  2571 


0.505  1832 
0.505  1092 
0.505  0353 
0.5049613 
0.504  8874 


0.5048135 


0.504  7396 
0.504  6657 
0.5045918 
0.5045179 
0.504  4441 


0.5043702 


0.504  2964 
0.504  2226 
0.504  1487 
0.504  0749 
0.5040011 


0.503  9273 


0.503  8536 
0.503  7798 
0.503  7060 
0.503  6323 
0-503  5585 


0.503  4848 


0.503  41 II 
0.503  3374 
0.503  2637 
0.503  1900 
0.503  1163 


0.503  0426 


0.50a  9690 
0.50a  8953 
0.50a  8ai7 
0.50a  7481 
0.50a  6745 


0.502  6009 


0.50a  5273 
0.502  4537 
0.502  3801 
0.502  3065 
0.502  2330 


0.502  1594 


0.502  0859 
0.5020124 
0.501  9389 
0.501  8654 
0.501  7919 


0.501  7184 


0.501  6449 
0.501  5714 
0.501  4980 
0.501  4246 
0-50135" 
0.501  2777 

Tans 


Cos       i  d. 


9.9798158 


9.979  8092 
9.979  8027 
9.979  7961 
9.979  7895 
9-979  7819 


9-979  7764 


9-979  7698 
9.979  7632 
9-979  7566 
9-979  7500 
9-979  7435 


9-979  7369 


9.979  7303 
9.979  7237 
9.9797171 
9.979  7105 
9-979  7039 


9-979  6973 


9.979  6907 
9.979  6842 
9-979  6776 
9.9796710 
9-979  6644 


9.979  6578 


9.9796512 
9.979  6446 
9-979  6380 
9.9796314 
9.979  6248 


9.9796182 


9.979611b 
9.979  6049 
9-979  5983 
9-979  5917 
9-979  5851 


99795785 


9-979  5719 
99795653 
9-9795587 
9.979  55" 
9-979  5454 


9-9795388 


9.9795322 
9-979  5156 
9.9795190 
9.9795123 

9-9795057 


9.9794991 


99794925 
9.9794858 

9-979  4792 
9.9794726 

9-979  4659 


9-979  4593 


9.979  4527 
9.979  4460 
9-979  4394 
9.9794328 
9.9794261 


9-9794195 


Sin 


72= 


17'- 


, 

„ 

Sin 

(1. 

Tang 

(I.e. 

Cotg 

C08 

d. 

" 

. 

30 
31 
32 
33 
34 
35 
36 
37 

0 
10 

20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 

50 
0 

10 
20 
30 
40 
50 
0 
10 
20 

30 
40 

50 
0 

JO 
20 
30 
40 

SO 

9478 1418 

668 

667 
668 
667 
668 
667 
667 
667 
667 
666 
667 
666 
667 
666 
666 
666 
666 
666 
666 
665 
666 
665 
665 
665 
665 
665 
665 
665 
664 
665 

66,1 

9498  7223 

734 
734 
734 
734 
734 
733 
734 
733 
733 
734 
733 
733 
733 
732 
733 
733 
732 
733 
732 

732 
732 
732 
732 
73- 
732 

731 
732 

731 
731 
732 

731 

731 

731 
730 

731 
73^ 
730 
730 
731 
730 
730 
730 
730 
730 
729 
730 
729 
730 
729 
729 
729 
729 
729 
729 
729 
728 
729 

728 
729 

0.501  2777 

9-9794195 

66 

67 
66 
67 
66 
67 
66 
66 

67 
66 
67 
66 

67 
66 
67 
67 
66 
67 
66 
67 
67 
66 

u 

67 
67 

67 

66 

67 

67 

66 

67 
67 

tl 

67 
67 

li 

67 
67 
67 
67 
67 
67 
66 

67 

67 
67 
67 
67 
67 
67 
67 
67 
67 
67 
67 

0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 
30 

20 

10 

0 

50 
40 
30 
20 
10 
0 
50 

20 
10 

0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 

0 
50 
40 
30 
20 
10 

0 

50 
40 
30 
20 

lO 

0 

30 
29 
28 
27 
26 
25 
24 
23 

■'1 
20 

9478  2086 

94782753 
9478  3421 
9478  4088 
94784756 

9-478  54^3 

9498  7957 
9498  8691 
9498  9425 
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0.5009107 

9.9794129 
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0.500  6907 
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0.500  5440 
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9499  7491 
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9.9793131 
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9.500  1154 
9.5001886 
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9.5003350 
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9.979  2932 
9.9792865 
9.9792798 
9.9792732 
9.979  2665 

94797412 

9.5004814 

0.4995186 

9.979  2599 

9479  8077 
9479  8742 
9479  9407 
94800072 
94800736 

9.500  5546 
9.5006277 
9.500  7009 
9.500  7740 
9.500  8471 

0499  4454 
0.499  3723 
0.499  -991 
0499  2260 
0.499  1529 

9.9792532 
9.979  2465 
9.979  2398 
9.9792332 
99792265 

9480  1401 

9.500  9203 
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94804058 
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662 
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661 
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9.5009934 
9.501  0665 
9.501  1396 
9.501  2126 
9.501  2857 

0.499  0066 

0.4989335 
0.498  8604 
0.498  7874 
0.4987143 
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9.979  2065 
9.979  1998 
9.979  1931 
9.979  1865 
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9480  6049 
94806713 
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9.501  3588 
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9.9791798 

9.501  4318 
9.501  5048 
9.501  5779 
9.501  6509 
9.501  7239 

0498  5682 
0.498  4952 
0.4984221 
0.498  3491 
0.498  2761 

9.979  J731 
9-979  1664 
9-979  1597 
9-979  1531 
9.979  1464 
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0.498  2031 

9-979  1397 
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9481  0692 
9481  1355 
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9481  2680 

9.501  8699 
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9.5020158 
9.5020888 

9.502  1617 
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0.4980571 
0.497  9842 
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9.979  1129 
9.979  1062 
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9481  4005 
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9481 5991 
9481  6653 
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9.502  3805 
9.5024534 
9.502  5263 
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0.497  6924 
0497  6195 
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9481  9961 

9482  0622 

9.5027450 
9.5028178 

9.502  8907 
9.5029655 

9.503  0563 

0497  2550 
0.497  1822 
0497  1093 
0.497  0365 
0.496  9637 

9.9790527 
9.9-9  0400 

9-979  0393 
9.9790326 
9.9790259 

9482  1283 
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9.484  1066 


9.4841723 
9.484  2381 
9.4843038 
9.484  3696 
94844353 
9.484  5010 
9.484  5667 
9.4846324 
9.484  6981 
9.484  7638 
9.484  8294 


9.4848951 


9.484  9607 

9.485  0264 
9.485  0920 
9.485  1576 
94852232 


9.485  2888' 


9485  3543 
9.485  4199 

9485  4855 
9.4855510 
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9485  6820 

9.485  7476 
9.485  8131 
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9.485  9440 
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656 
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506  7375 
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724 
725 

724 
724 
725 
724 
724 
724 
724 
723 
724 
724 
723 
723 
724 
723 
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723 
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0.4967452 
0.496  6724 
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0.496  4541 
0496  3814 
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0496  2359 
0.496  1632 
0.496  0905 
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0495  9451 
0.495  8724 
0.495  7998 
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0.495  6544 
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0.495  5092 
0495  4366 
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0.495  2913 
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0.495  0736 
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0.494  9285 
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9.9789588 
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9.978  8983 
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0-494  4934 
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0.4941311 
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0.493  8414 


0.493  7690 
0.493  6966 
0.493  6243 
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9.9788377 
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9.978  7972 
9.978  7905 
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9.978  7770 


9.978  7703 
9-978  7635 
9.9787568 
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9.9786757 
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9.488  0986 
9.488  1637 
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9.488  2939 
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9.9784723 
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9.978  1379 
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9.9780761 
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0.484  4403 


0484  3691 
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9-9778353 


9.977  8283 
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9.495  5800 
9.495  6438 
9.495  7077 
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9.495  8992 
9.4959631 

9.496  0269 
9.496  0907 


9496  1545 
9.4962183 
9.496  2820 
9.496  3458 
9.496  4096 
9.496  4733 


9.496  5370 


9.496  6008 
9.496  6645 
9.496  7282 
9.4967919 
9496  8555 


94969192 


9.496  9829 

9.497  0465 
9497  "02 
9.497  1738 
9497  i374 


9497  3010 


9.497  3646 
9.497  4182 
9.4974918 
9497  5553 
9.497  6189 


9497  6814 


Co* 


<1. 

642 
641 

642 
641 
641 
641 
641 
641 
641 
640 
641 
640 
641 
640 
640 
640 
640 
640 
640 
639 
640 
639 
639 
640 
639 
639 
639 
65S 
639 
639 

638 

638 
639 
638 
638 
638 
638 
637 
638 
638 
637 
637 
638 
637 
637 
637 
636 
637 
637 
636 
637 
636 
636 
636 
636 
636 
636 

tn 
636 

635 


Tang 

9-5'&o575 
9.516  1286 
9.5161996 
9.516  2707 
9.516  3417 
95^64127 
9.5164 


9.5165548 
9.516  6258 
9.516  6968 
9.5167678 
9.5168  - 


9-5169097 
9.5169807 
9.5170516 
9.5171226 

9-5171935 
9.5172644 


9-5^7  3353 
9.5174062 
9-517  4771 
9.5175480 
9.517  6189 
9.5176897 


9.5177606 
9.5178314 
9.5179023 

9-5179731 
9.5180439 
9.518  1147 


9.5181855 


9.5182563 
9.5183271 
9.5183979 
9.5184686 
9-5185394 


9.518  6101 
9.5186809 
9.518  7516 
9.5188223 
9.5188930 
9.5189637 


9.5190344 
9.519  1051 
9.519  1757 
9.5192464 

9-5193171 
9.5193877 


9-5194583 


9.5195290 
9.5195996 
9.519  6702 
9.5197408 
9-519  8"4 


9.519: 


9.5199525 

9.5200231 
9.5200936 
9.520  1642 
9.5202347 


9.520  3052 


7" 
710 
7«i 
710 
710 
711 
710 
710 
710 
710 
709 
710 
710 
709 
710 
709 
709 
709 
709 
709 
709 
70q 
705 
709 
708 
709 
708 
708 
708 
708 

708 

708 
708 
707 
708 
707 
708 
707 
707 
707 
707 
707 
707 
706 
707 
707 
706 
706 
707 
706 
706 
706 
706 
705 
706 
706 
705 
706 
705 
705 


Cotg 
0.483  9425 


0.483  8714 
0.483  8004 
0483  7293 
0.483  6583 
0.483  5873 


0.483  5162 


0.4834452 
0483  3742 
0483  3032 
0.483  2322 
0.483  1613 


0483  0903 


Cotg 


d.  c. 


0.483  0193 
0.482  9484 
0.482  8774 
0.482  8065 
0.482  7356 


0.482  6647 


0.482  5938 
0.482  5229 
0.482  4520 
0.4823811 
0.482  3103 


0.481  8145 


0.481  7437 
0.481  6729 
0.481  602 1 
0.481  5314 
0.481  4606 


0481  3899 


0.481  3191 
0481 2484 
0.481 1777 
0481  1070 
0.481  0363 


04809656 


0.480  8949 
0480  8243 
0.480  7536 
0.480  6829 
04806123 


0.4805417 


04804710 
0480  4004 
0.4803298 
0.480  2592 
04801886 


0.480 : 


04800475 
0479  9769 
0479  9064 
0479  8358 
0479  7653 


C479  6948 


Tang 


Cos 


977  7938 


977  7869 
977  7800 

9777731 
977  7662 

977  7593 


9777523 


977  7454 
977  7385 
9777316 

977  7247 

9777178 


9777108 


69 
69 
69 

69 
70 
69 
69 
69 
69 
69 
70 
69 

69 
69 

70 

69 

9776623  '° 

977  6554  6q 
977  6485  I  59 

9776415  L 

76346  5^ 
70 

69 
70 
69 


977  7039 
977  6970 
977  6901 
9776831 
9776762 


977  6693 


977  6277 


977  6207 
9776138 
977  6069 
977  5999 
977  5930 


9775860 


9775791 
977  57--- 
977  5652 
977  5583 
9775513 


775444 


977  5374 
977  5305 
977  5^35 
9775166 
977  5096 


_917J?^6 

977  4957 
9774887 
9774818 
977  4-48 
9774678 
977  4609 


977  4539 
977  4470 
977  4400 
74330 
9774261 


977  4191 


9774121 
9774051 
9773982 

977  39'2 
9773842 


9773771 


Sin 


50 


49 


48 


o  !  41 

50  I 
40  I 
30 
20  I 


46 


45 


44 


43 


42 


40 


7r 


400 


18« 


20 


21 


23 


24 


25 


26 


27 


28 


29 


30 


Sin 

9.4976824 


9.497  7460 
9.497  8095 

9.497  8730 

9-497  9365 

9.498  0000 


9.498  0635 
9.498  1270 
9.498  1904 
949i5  ^539 
94983173 
9.498  3808 


9.498  4442 
9.498  5076 
9.4985710 
9.498  6344 
9.498  6978 
9.4987612 


9.498  8245 

9.498  8879 
9.4989512 

9.499  0145 
9.499  0779 
9.499  1412 
9.499  2045 


9.499  2678 
9.4993310 

9  499  3943 
9.499  4576 
9.499  5208 


9.499  5840 


9.499  6473 
9.499  7105 

9  499  7737 
9.499  8369 
9.499  9001 


9.4999633 
9.5000264 
9.5000896 
9.5001527 
9.5002159 
9.500  2790 


9.50034: 


9.5004052 
9.5004683 
9.5005314 
9.5005945 
9.5006575 


9.500  7206 
9.5007836 
9.500  8467 
9.500  9097 
9.5009727 
9.5010357 


Cos 


Tanj 


9.5203051 


.5203757 
.5204462 
.5205167 
.5205872 
.5206577 


.5207282 
.5207986 
.5208691 
.5209395 
.521  0099 
.521 0804 


9.521  1508 


.521 1212 
.521  2916 
.5213619 

•521  4323 
.521  5027 


9.521  5730 


1.521  9950 


9.5224166 


•52^8379 


.5229081 

,.5229783 
1.513  048e 
1.523  1186 
1.523  1888 


.523  1589 


•5-3  6795 


9.5245199 


d.c. 


Cotg 

0.479  6948 
0.479  6243 
0.479  5538 
o  479  4833 
0.4794128 
0.479  3423 


04792718 


0.479  2014 
0.479  1309 
0.479  0605 
0.478  9901 
0.478  9196 


0.478  8492 


0.478  7788 
0478  7084 
0.478  6381 
0478  5677 
04784973 


0478  4270 


0.478  3566 
0.478  2863 
0478  2159 
0.478  1456 
0.478  0753 


0.478  0050 


0477  9347 
0.477  8644 
0.477  7941 
0.477  7239 
0.477  6536 


0477  5834 


0.4775131 
0.477  4429 
0.477  3727 
0477  3025 
0477  2323 


0.477  1621 


0.4770919 
0477  0217 
0.4769515 
0.476  8814 
0.476  8tI2 


0476  74J 


0.476  6710 
0.476  6008 
0476  5307 
0.476  4606 
0476  3905 
0.476  3205 


0476  2504 
0.476  1803 
0.476  1 103 
0476  0402 
0.475  970i 


0.475  9001 
0.475  8301 
0.475  7601 
0475  6901 
0.475  ^201 
5:4751501 
0.475  4801 

Tan*' 


Cos 


9-977  3772 


9.977  3703 
9.977  3633 
9-977  3563 
9-977  3493 
9-977  3423 


9-977  3354 


9.977  3284 
9.9773214 
9-9773144 
9.977  3074 
9-977  3004 


9-977  2934 


9.977  2864 
9-977  i795 

9.977  2725 
9.977  2655 
9.977  1585 


9-9772515 


9.977  1445 
9.977  2375 
9-977  2305 
9.977  2235 
9-977  2165 


9.977  2095 


9-977  2025 
9-977  1955 
9-977  1884 
9-977  1814 
9.977  1744 


9.977  1674 


9.977  1604 
9-977  1534 
9.977  1464 
9-977  1394 
9-977  1324 


9.977  1253 


9.977  1183 
9.977  II 13 
9.977  1043 
9.977  0973 
9.9770902 


9.977  083: 


9.9770762 
9.9770692 
9.9770621 
9.97-' 0551 
9.977  0481 
9.9770410 


9.977  0340 

9.977  0170 
9.9-70199 
9.9770129 
9.977  0059 


9.976  9988 
9.976  9918 
9.9769848 
9.9769777 
9.976  9707 
g.9769636 


9.9769566 

Sin 


IV 


lb* 


4d1 


30 


32 


33 


34 


35 


36 


37 


38 


39 


40 


50 


40 


Sin 
9.501 4764 


9.501 5394 
9.501 6023 
9.501  6652 
9.501  7281 
9.501  7910 


950"  8538 

9.501  9167 
9.501 9795 
9.50X  0424 

9.502  1052 
9.502 1680 


9.502  2308 

9-501 2936 
9.502  3564 
9.5024192 
9.5024820 
9.502  5447 


9.502  6075 


9.502  670a 
9.502  7330 
9.502  7957 
9.502  8584 
9.502  9211 


9.5029838 
9.503  0465 
9.503  1091 
9.503  1718 
9.503  2344 
9.503  2971 


9-503  3597 


9.503  4223 
9.503  4849 

9-503  5475 
9.503  6ioi 
9.503  6727 


9-503  7353 
9.503  7978 
9.503  8604 
9.503  9219 

9.503  9855 

9.504  04S0 
9.504  no  J 


9.504  1730 
9.504  2355 
9.504  2980 
9.504  3604 
9.5044229 


9.504  4853 
9.504  5478 
9.5046102 
9.5046726 
9.5047350 
9-504  7974 


9.504  8598 


9.504  9222 

9.504  9846 

9.505  0469 
9.505  1093 
9.505  1716 


9.505  2339 


Cos 


Tang 


9-5^5199 


9.5245898 
9.5246598 
9.5247297 
9.524  7997 
9.524  8696 


95149395 
9.525  0094 
9.525  0794 
9.525  1492 
9.525  2191 
9.525  2890 


9-5153589 
9.525  4187 
9.525  4986 
9.525  5684 
9.525  6383 
9515  708'' 


9-515  7779 
9-515  8477 
9-515  9175 

9.525  9873 
9.5260571 

9.526  1268 


9.526  6150 

9.526  6847 
9.5267544 
9.526  8241 
9.5268937 
9.5269634 
9.5270331 


9.527  1027 
9.527  1723 
9.527  2420 
9.527  3116 
9.5273812 


?Ji7_45^ 
9.527  5204 
9.527  5900 
9.527  6595 
9.5277291 
9-5177987 


9.5278682 

9-517  9378 
9.5280073 
9.528  0768 
9.528  1463 
9.5282158 


9-5181853 
9-5183548 
9.5284243 
9-5184937 
9.528  5631 
9.5286327 
9.5287021 

Cot.' 


d.c. 


699 
700 
699 
700 
699 
699 
699 
700 
698 
699 
699 
699 
698 

t^ 

699 
698 
698 
698 
698 
698 
698 

698 
698 
697 
697 
698 
697 
697 

697 

697 
697 
696 
697 
697 
696 
696 
697 
696 
696 
696 
696 
696 
695 
696 
696 
695 
696 
695 
695 
695 
695 
695 
695 
695 
694 
695 
695 
694 


d.c 


Cotg 


0.475  0605 


0.474  9906 
0.474  9206 
0.474  8508 
0.474  7809 
0.474  7  no 


0.474  641 


0.4745713 
0.474  5014 
0.4744316 
0.4743617 
0.474  2919 


0.474  2221 


0.473  7336 
0.4^3  6639 
0.473  5941 
0.473  5144 
0.473  4547 


0.473  3850 


0.473  3153 
0.473  1456 
0.473  1759 
0.473  1063 
0.473  0366 


0.472  9669 


0.472  8973 
0.472  8277 
0.472  7580 
0.472  6884 
0.472  6i88 


0.472  5492 


0.472  4796 
0.472  4100 
0.472  3405 
0.472  2709 
0.472  2013 


0.472  13 


0.472  0622 
0.471  9927 
0.471  9232 
C.471  8537 
0.471  7842 


0-471  7147 
0.471  6452 
0.471  5757 
0.471  5063 
0.471  4368 
0.471  3^73 


0.471  2979 


Cos 

9.976  9566 
9.976  9495 
9.976  9425 
9-976  9354 
9.976  9284 
9.9769213 


9.9769143 
9.976  907a 
9.976  9002 
9.9768931 
9.976  8861 
9.976  8790 


9.976  8720 


9.976  8649 
9.976  8578 
9.976  8508 
9.976  8437 
9.976  8367 


9.976  8296 


9.9768225 
9.9768155 
9.976  8084 
9.976  80x3 
9.976  7942 
9.976  7872 


9.976  7801 
9.976  7730 
9.976  7660 
9.976  7589 
9.9767518 


9-976  7447 


9.976  7376 
9.976  7306 
9.9767235 
9.9767164 
9-976  7093 
9.976  7021 


9.9766951 
9.976  6881 
9.976  6810 
9.976  6739 
9.976  6668 


9.976  6597 


9.976  6526 
9.976  6455 
9.9-76  6384 
9.9766313 
9.976  6242 


9.976  6171 
9.976  6100 
9.976  6029 
9.970  5958 
9.976  5887 
9.976  5816 


Tang 


9-9765745 
9.9765674 
9-976  5603 
9.9765532 
9.9765461 
9.976  5390 
9.9765318 

Sin 


30 


28 


27 


2G 


25 


24 


23 


20 


IV 


26 


402 


18"= 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 


9  505  ^339 
9.505  2963 
9.505  3586 
9.505  4209 
9.505  483X 
9.505  5454 


9.505  6077 
9.505  6700 
9.505  732a 

9-505  7945 
9.505  8567 
9.5059189 


9.5059811 


9.506  0433 
9.506  1055 
9.506  1677 
9.506  2299 
9.506  2920 


9.506  354a 
9.5064163 
9.506  4784 
9.506  5466 
9.506  6027 
9.506  6648 


9.506  7269 
9.506  7889 
9.5068510 
9.5069131 
9.5069751 
9.5070372 


9.507  0992 

9.507  1612 
9.507  2232 
9.507  2852 
9.507  3472 
9.507  4092 


9.5074712 


9-507  5331 
9.5075951 
9-507  6570 
9.507  7190 
9.507  7809 


9.507  8428 


9.507  9047 

9.507  9666 
9.5080285 

9.508  0904 
9.5081522 


9.508  2141 

i-508  ^759 
9.508  3378 
9.508  3996 
9.5084614 
9-50^5^3- 
9.508  5850 
9.508  6468 
9.508  7086 
9.508  7703 
9.508  8321 
9.508  8938 

9-50«9556 
Cos 


Tang 


9.528  7021 


95287715 
9.528  8410 
9.5289104 
9.5289798 
9.5290492 


9-5^9 


186 


9.529  1879 

9-529  ^573 
9.529  3267 
9.529  3960 
9.5294654 


9-5^9  5347 
9.529  6040 
9.529  6734 
9.529  7427 
9.529  8120 
9-5298813 


9.529  ^05 
9.5300198 
9.5300891 
9.5301583 
9.5302276 

9.530  2968 


9-5303661 


9-5304353 
9.5305045 
9-5305737 
9.5306429 
9.5307121 


9.5307813 


9.530  8504 
9.5309196 
9.5309887 
9.5310579 

9.531  1270 


9.5311961 


9.531  2653 
9-531  3344 
9-531  4035 
9.531  4726 
9-531  5416 


9-531  6107 
9.531  6798 
9.531  7488 
9.5318179 
95318869 
9.5319560 


9-5320250 
9.5320940 
9.5321630 
9.5322320 
9.5323010 
9-532  3700 
95324389 


9.532  5079 
9.5325768 
9.5326458 
95327147 
9.5327836 


9.5328526 
Cotg 


d.c. 

694 
695 
694 
694 
694 
694 

693 
694 
694 
693 
694 
693 
693 

694 
693 

693 
693 
692 

693 
693. 
692 
693 
692 
693 
692 
692 
692 
692 
692 
692 

691 

692 
691 
692 
691 
691 
692 
691 
69, 
691 
690 
691 
691 
690 
691 
690 
691 
690 
690 
690 
690 
690 
690 
6^9 
690 
689 
690 
689 
689 
690 


Cotg 


0.471  2979 


0471  2285 
0.471 1590 
0.471 0896 

0.471  0202 
0.470  9508 


0.4708814 


0.470  8121 
0.470  7427 
0.470  6733 
0.470  6040 
0.4705346 


0.4704653 


0.470  3960 
0.470  3266 
0.4702573 
0.470  1880 
0.470  1 187 


0.470  0495 


0.469  9802 
0.469  9109 
0.469  8417 
0.469  7724 
0.469  7032 


0.469  6339 


0.469  5647 
0.4694955 
0.469  4263 
0.469  3571 
0.469  2879 


0.469  2187 


0.469  1496 
0.469  0804 
0.4690113 
0.468  9421 
0.468  8730 


0.468  8039 


0.468  7347 
0.468  6656 
0.468  5965 
0.468  5274 
0.4684584 


0.468  3893 
0.468  3202 
0.468  2512 
0.468  1821 
0.468  1131 
0.468  0440 
0.467  9750 


0.4674921 
0.467  4232 
0.4673542 
0.4672853 
0.467  2164 


0.467  1474 


Tang 


Cos 


9-9765318 


9.976  5247 
9.9765176 
9.9765105 
9.976  5034 
9.976  4963 


9.9764891 


9.976  4820 
9.9764749 
9.976  4678 
9.976  4607 
9-9764535 


9.976  4464 


9-976  4393 
9.9764321 
9.976  4250 
9.9764179 
9.976  4108 


9.976  4036 
9.976  3965 
9.976  3894 
9.9763822 

9-9763751 
9.9763679 


9.976  3608 

9-9763537 
9-976  3465 
9.976  3394 
9-976  3322 
9.9763251 


9.9763179 


9.9763108 
9.976  3036 
9.976  2965 
9-976  2893 
9.976  2822 


9-976  2750 


9.976  2679 
9.976  2607 
9.976  2536 
9.976  2464 
9.976  2392 


9.9762321 


9-976  2249 
9.9762178 
9.976  2106 
9.976  2034 
9-976  1963 


9-976  : 


9.976  1819 
9.976  1748 
9.976  1676 
9.976  1604 
9.976  1532 


9.976  1461 


9.976  1389 
9.976  1317 
9.976  1245 
9.976  II 74 
9.976  1 102 


9.976  1030 

Sin 


71 


18^ 


403 


50 


51 


52 


63 


54 


55 


66 


57 


68 


59 


60 


Sin 
9.5089556 


9.5090173 
9.5090790 
9.509  1407 
9.509  2014 
9.5092641 


9.509  3258 

9509  3874 
9.5094491 
9.5095107 
9.509  5724 
9.509  6340 


9.5100651 


9.510  1267 
9.510 1882 
9.5102498 
9.5103113 
9.5103728 


9-5104343 


9.5104958 

9-5105573 
9.510  6187 
9.5106802 
9.5107417 


9.510  8031 


9.510  8645 
9.5109260 
9.5109874 

9.511  0488 
9.5 1 1 1102 


Tang   d.  c 


9.5111716 


9.5112329 
9-5  "^943 
9-5"  3557 
9.5114170 

9.5114784 


9-5"  5397 


9.511  6010 
9.511  6623 
9.5117236 
9.5117849 
9. 511  8462 


617 
617 
617 
617 
617 
617 
616 

617 
616 
617 
616 
616 
616 
616 
616 
616 
616 
615 
616 
615 
616 
615 
615 
615 
615 

t'^ 
614 

614 
614 

615 
614 
614 
614 
614 
613 
614 
614 

614 
613 
613 


9.5119074 


9.5119687 
9.5120299 
9.5120912 
9.5121524 
9-51^  ^'36 


9.5122749 


9.5123361 
9:5123972 
9.5124584 
95125196 
9.5125808 


9.511 6419 


Cob 


9-53^85^6 


9-53»9ii5 
9.5329904 

9-5330593 
9.5331281 
9.5331970 


9533  ^659 
9-533  3347 
9-533  4036 
9-5334714 
9-533  5413 
9-5336101 


9.5336789 


9-533  7477 
9-533  8165 
9-533  8853 
9-533  9541 

9.5340228 


9-534091 


9.534  1603 
9.534  2291 
9.5342978 
9.5343666 
9-534  4353 


9-534  5040 

9-5345717 
9.5346414 
9.534  7101 
9-5347787 
9-534  8474 


9.5349161 


9-5349847 
95350534 
9-535  mo 
9.535  1906 
9-535  1591 


9535  3178 


9-535  3964 
9-5354650 
9-535  5336 
9.535  6022 
9.535  6707 


9-535  7393 
9-535  8078 
9.535  8764 

9-535  9449 
9.5360134 
9.5360820 


9-536  1505 
9.5362190 
9.536  2874 

95363559 
9.5364244 
9.5364929 


9.5365613 


9.536  6298 
9.536  6982 
9.5367666 
9.5368350 
95369034 
9.5369719 

Cotg 


689 
689 
689 
688 
689 
689 
688 
689 
688 
689 
688 
688 
688 
688 
688 
688 
687 
688 
687 
688 
687 
688 
687 
687 
687 
687 
687 
686 
687 
687 

686 

687 
686 
686 
686 
686 
686 
686 
686 
686 
685 
686 
685 
686 
685 
685 
686 
685 
685 
684 
685 
685 
685 
684 
685 
684 
684 


Cotg 

0.467  1474 


0.467  0785 
0.467  0096 
0.466  9407 
0.466  8719 
0.466  8030 


0.466  734) 


0.466  6653 
0.466  5964 
0.466  5276 
0.466  4587 
0466  3899 


0.466  321 


0.466  2523 
0.466  1835 
0.466  1147 
0.466  0459 
0.465  9772 


0.465  9084 


0.465  8397 
0.465  7709 
0.465  7022 
0-465  6334 
0.465  5647 


0.465  4960 


0.465  4273 
0.465  3586 
0.465  2899 
0.465  2213 
0.465  1526 


Cos 

9.976  1030 


9.976  0958 
9.976  0886 
9.9760815 
9.976  0743 
9.9760671 


9.9760599 


9-9760527 
9.976  0455 
9.976  0383 
9.9760311 
9-976  0239 


9.9760167 


9.976  0095 
9.976  0024 

9-975  9951 
9.975  9880 
9.975  9808 


9-975  9736 


9.975  9664 
9-975  9591 
9-9759519 
9-975  9447 
9-975  9375 


9-975  9303 


0.465  0839 


0.465  0153 
0.464  9466 
0.464  8780 
0.464  8094 
0.464  7408 


d.  c. 


0.464  6722 


0.464  6036 
0.464  5350 
0.464  4664 
0.464  3978 
0.4643293 


0.464  2607 


0.464  1922 
0.464  1236 
0.4640551 
0.463  9866 
0.463  9180 


0.463  8495 


0.463  7810 
0.463  7126 
0.463  6441 
0.463  5756 
0.463  5071 
0463  4387 


0.463  3702 
0.463  3018 
0.463  2334 
0.463  1650 
0.463  0966 


0.463  0281 


9.9759231 
9-975  9159 
9-975  9087 
9.975  9015 
9-975  8943 


9-975  8870 


9.975  8798 
9.975  8726 
9-975  8654 
9-975  8582 
9.9758510 


9-975  8437 


9.975  8365 

9-975  8293 
9.975  8221 
9.975  8148 
9.975  8076 


9.975  8004 


9-975  7931 
9-975  7859 
9.975  7787 

9-9757715 
9.975  7642 


9.975  7570 


9-975  7497 
9-975  7425 
9-975  7353 
9.975  7280 
9.975  7208 


9975  7135 


9.975  7063 

9-975  6991 
9.9756918 
9-975  6846 
9.975  6773 


Tang 


9.975  6701 


Sin 


10 


ir 


26' 


6 


M4 


19^ 


10 


Sin 
9.5106419 


9.5 1  z  7031 

9.5127642 
9.5128253 
9.5128864 

9:5J2  9475. 
9.513  0086 


9.5130697 
9.513  1308 
9.513  1919 
9.5132529 
9.513  3140 


9-5^:33750 


9.5134360 
9.5134971 
9-5135581 
9.513  6191 
9.513  6801 


9.513  7410 


9.513  8020 
9.513  8630 
9.5139239 

9-5139849 
9.5140458 


9.514  1067 


9.514  1676 
9.5142285 
9.5142894 

9-5143503 
9.5144112 


9.5144721 


6ia 
611 
611 
611 
611 
611 
611 
611 
611 
610 
611 
610 
610 
6ii 
610 
610 
610 
609 
610 
610 
609 
610 
609 
609 
609 
609 
609 
609 
609 
I  609 
I  608 

609 
608 


9.5148371 


9-5145329 
9-5145938 
9.5146546  ^^g 
9-5147154  608 
9-51477^2  609 
608 
607 
608 
608 
608 
607 
607 


9.5148979 
9.5149586 
9.515  0194 
9.5150802 
9.515  1410 


9515  -017 


9.515  2624  I  g^8 

9-515  3232  I  607 
9-515 '839  - 
9.5154446 
9-5155053 


607 
607 
607 
607 
607 
606 
607 
606 
607 

_9l5i_5_93oo  6^6 
9-5159906  6^6 
9-516  1118^^ 

951^  1724  606 
J-516  2330  606 


9-515  5660 
9.515  6267 
9-515  6874 
9-515  74S0 
9.515  8087 
95158693 


9.5162936 


Cos 


Tanrr 


9.5369719 


9.5370402 
9.537 1086 

9.5371770 

9-537  M54 
95373137 


9-5375821 

9-5374504 
9-5375188 
9.5375871 
9-5376554 

9-5377237 


9-537  7920 
9.537  8603 
9.537  9286 

9-537  9969 
9.5380651 
9-538  1334 


9-538  2017 
9.538  2699 
9-5383381 
9.538  4064 
9.5384746 
9-538  5428 
9.5386110 


9-538  6792 
9-538  7474 
9.5388155 
9.538  8837 
95389519 


9.5390200 


9.5390881 
9-539  1563 
9-539  2244 
9-539  2925 
9-539  3606 


9.5394287 


9.539  49t)S 
9-539  5649 
9-i39  6330 
9.5397010 
9.5397691 


9.5398371 


9.539  9052 
9-5399732 
9.5400412 

9.540  1C93 
9.540  1773 


95402453 
9.5403132 
9.5403812 
9-540  4492 
9.5405172 
9-5405851 


9-5406531 


9.5407210 
9.540  7889 
9.540  8569 

9.540  9248 
9-540  9927 

9.541  0606 

Com: 


Cotg 
0.463  0281 


0.462  9598 
0.462  8914 
0.462  8230 
0462  7546 
0462  6863 


0.462  6179 


0.462  5496 
0.462481a 
0.4624129 
0.462  3446 
0.462  2763 


0.462  2080 


0.462  1397 
0.4620714 
0.4620031 
0-461  9349 
0.461  8666 


0.461  7983 


0.461  7301 
0.461  6619 
0.461  5936 
0.461  5254 
0.461  4572 


0.461  3890 


0.461  3208 
0.461  2526 
0461  1845 
0.461  1163 
0.461  0481 


0.460  9800 


0.4609119 

0460  8437 
0.460  7756 
0.460  7075 
0.460  6394 


0.4605713 


0.460  5032 
04604351 
0.460  3670 
0.460  2990 
0.460  2309 


0.460  1629 


0.460  0948 
0.460  0268 
0.459  9588 
0-459  8907 
0.459  8227 


Cos 

9-975  670' 


9.975  6628 
9-975  6556 
9-975  6483 
9.9756411 
9.975  6338 


9.975  6265 


9.975  6193 
9.975  6120 
9.975  6048 
9-975  5975 
9-975  5902 


9-975  5830 


9-975  5757 
9-975  5685 
9.975  5612 
9-975  5539 
9-975  5467 


9-975  5394 


9-975  5321 
9-975  5248 
9-975  5176 
9-975  5103 
9-975  5030 


9-975  4957 


9.975  4885 
9.975  4812 

9-975  4739 
9.975  4666 

9-975  4593 


9.975  4521 


9.975  4448 
9-975  4375 
9-975  4302 
9.975  4229 
9.9754156 


9.975  4083 


9-975  4010 
9-975  3937 
9-975  3865 
9-975  3792 
9-975  3719 


9-975  3646 


0-459  7547 


0.459  6868 
0.459  6i88 
0.459  5508 
0.459  4828 
0.4594149 


0459  3469 


0.459  2790 
0.459  21 1 1 

0.4591431 
0.4590752 
04590073 


(I.e. 


0.458  9394 


Tanj 


9-975  3573 
9-975  3500 
9-975  3427 
9-975  3354 
9.975  3281 


9-975  3208 


9-975  3134 
9-975  3061 
9-975  2988 
9.975  2915 
9-975  2842 


9-975  2769 


9.975  2696 
9.975  1623 
9-975  2550 
9-975  2477 
9-975  2403 


9.975  2330 


Siu 


60 


59 


58 


57 


56 


55 


50 

40 
30  I 
20  I 


54 


j   DO 


51 


50 


70' 


19" 


406 


10 


11 


12 


13 


U 


15 


16 


17 


18 


19 


20 


I  3° 
40 

50 


50 


Sin 

9.5163541 
9.5164147 
9-5164753 
9-5165358 
9-5165964 


9.516  6569 

9-5167174 
9.5167779 
9.5168384 
9.516  8989 
9-5169594 
9.5170198 


9.5170803 
9.517  1407 
9.517  2012 
9.5172616 
9.5173220 


9-51738^4 
9.5174428 

9-5175032 
9.5175636 
9.5176240 
9-5176843 


9-5177447 
9.517  8050 
9.5178654 

9-5179257 
9.5179860 
9.5180463 


9.518  1066 


9.518  1669 
9.5182272 
9.5182875 
9.5183477 
9.5184080 


9.5184682 
9.5185284 
9.5185887 
9.518  6489 
9.5187091 
9-5187693 
9-518  8295 


9.5192505 
9.5193106 

9-5193707 
9.5194308 
9.5194909 


9-5195510 
9.519  6110 
9.5196711 
9.519  7311 
9.5197912 
9-5198512 
9.519  9112 

Cos 


'J'ang 

9.541  0606 
"9.5477^ 
9.541  1964 
9.541  2642 
9.541  3321 
9.541  4000 


9-541  4678 

9-541  5356 
9.541  6035 
9.541  6713 

9.541  7391 
9.541  S069 

9.541  8747 


9.541  9425 
9.5420103 
9.5420781 

9.542  1458 
9.5422136 


9.542  2813 
9.542  3491 
9.5424168 
9.542  4845 
9.5425522 
9.542  6200 


9.542  6877 


9-542  7553 
9.542  8230 
9.542  8907 

9.542  9584 

9.543  0260 


9.543  0937 


9.543  1613 
9.543  2290 
9.543  2966 
9-543  3642 
9-5434318 


9-543  4994 
9.543  5670 
9-543  6346 
9-543  7022 
9-543  7697 
9-543  8373 


9-543  9048 

9-543  9724 
9.5440399 
9-544  1074 
9.544  1750 
9.544  2425 


9.544  3100 

9-544  3775 
9-544  4449 
9.5445124 

9-544  5799 
9.544  6474 


9.5447148 
9.5447822 
9-544  8497 
9.544  9171 
9-544  9845 
9-5450519 
9-545  "93 

Cotjr 


d.C. 


(i.e. 


Cotg 
0.458  9394 


0.4588715 
0458  8036 
0.458  7358 
0.458  6679 
0.458  6000 


0.458  5322 


0.458  4644 
0.458  3965 
0.458  3287 
0.458  2609 
0.458  1931 


0.458  1253 


0.458  0575 

0-457  9897 
04579219 
0.457  8542 
0.457  7864 


0-457  7187 


0.457  6509 
04575832 
04575155 
04574478 
0457  3800 


0.4573123 


0.4572447 
0.457  1770 
0-457  1093 
0.457  0416 
0.456  9740 


0.456  9063 


0.456  8387 
0.456  7710 
0.456  7034 
0.456  6358 
0.456  5682 


0.456  5006 
0456  4330 
0.456  3654 
0.456  2978 
0.456  2303 
0.456  1627 


0.4560952 


0.456  0276 
0.455  9601 
0.455  8926 
0.455  8250 
0.455  7575 


o45i6^oo_ 
0455  6125 

0.455  5551 
0.455  4876 
0.4554201 
0455  3526 


0.455  2852 


0455  2178 
0455  1503 
0.455  0829 
0455  0155 
0.454  9481 


0454  8807 


ing 


Cob 


9-975  2330 


9.975  1257 
9.975  2184 
9-9752111 
9-975  2037 
9.975  1964 


9-975  1891 


9-975 
9-975 
9-975 
9-975 
9-975 


9-975  1451 


9-975  1378 
9-975  1304 
9  975 1231 
9.975  1158 
9.975  1084 


9-975  1011 


9-975  0938 
9.975  0864 

9-975  0791 
9-9750717 
9-975  0644 


9-975  0570 


9-975  0497 
9-975  0423 
9-975  0350 
9.975  0277 
9-975  0203 


9-975  0129 


9.975  0056 
9.974  9982 
9-974  9909 
9-9749835 
9.974  9762 


9.974  9688 

9-9749614 
9-974  9541 
9.974  9467 
9-974  9394 
9-974  9320 


9.974  9246 


9-9749173 
9-974  9099 
9.974  Q025 
9.9748952 
9-974  8878 


9.974  8804 

9-974  8730 
9.9748657 
9.9748583 
9.974  8509 
9-9748435 


9.9748361 


9.974  828; 
9.9748214 
9.974  8140 
9.974  8066 
9.974  7992 


9.9747918 

Sin 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


70* 


406 


19" 


20 


21 


22 


23 


24 


2!J 


26 


27 


28 


29 


30 


Sin 


9.5199112 


9.5199712 
9.5200312 
9.5200912 
9.5201512 
9.520  2111 


9^52027 


9.5203311 
9.520  3910 
9.5204509 
9.5205109 
9.5205708 


9.520  6307 


9.520  6906 
9.5207505 
9.5208103 
9.520  8702 
9.5209301 


9.5209899 


9.521 0497 
9.521 1096 
9.521 1694 
9.521  2292 
9.521  2890 


9.5213488 


9.521 4086 
9.521 4684 
9.521 5281 
9.521 5879 
9.521  6476 


9.521 7074 


9.521 7671 
9.521 8268 
9.521 8865 
9.521  9462 
9.5220059 


9.522  0656 

9-5"  1253 
9.522  1850 
9.522  2446 
9.522  3043 
9-5"  3^39 


9.5224235 
9.522483 
9.522  5428 
9.522  6024 
9.522  6619 
9.5227215 


9.5227811 


95228407 
9.5229002 
9.5229598 
9.5230193 
95^30788 
9^52  3_i383 
9.523  1979 

9-523  1574 
9.5233168 

9-523  3763 
9-523  435« 


9513  4953 


Cos 


Tang 

9-545  "93 
9-545  1^67 
9-545  2541 
9-5453215 
9-545  3*^89 
9-545  4562 
9-545  5236 


9-545  5909 
9-545  6583 
9-545  7256 
9-545  7929 
9.545  8602 


9.546  3985 
9.5464657 

95465329 
9.546  6oC2 
9.546  6674 


9.546  7346 

9.546  8018 

9.546  8690 

9.5469362 

9.547  0033 

9-547  0705 


9-547  1377 


9.547  2048 
9-547  2720 
9-547  3391 
9.547  4062 

9-547  4733 


9-547  5405 
9.547  6076 
9-547  6747 
9-547  7417 
9.547  8088 
9-547  8759 


9-547  9430 
9.5480100 
9.5480771 
9.548  1441 
9.548  2111 
95482781 


9-548  3452 
9.5484122 
9.5484792 
9-548  5462 
9.5486131 
9.548  6801 


(I.e. 

674 
674 
674 
674 
673 
674 

673 
674 

673 
673 
674 

673 
672 
673 
673 
673 
672 
673 
672 
672 
673 

672 
672 
672 
672 
671 
672 
672 

671 

672 
671 
671 
671 
672 

671 

671 

670 

67 

67 

i67 
670 
67 
670 
670 
670 
67 
670 
670 


9-548  7471 
9.548  8140 
9.5488810 
9-548  9479 
9.5490149 
9.5490818 

9^549^487 


Cotg 


Cotg 


Cos 


0.454  8807  I  9.974  791 


0.4548133 

0-454  7459 
0.4546785 
0.4546111 
0454  5438 


0.454  4764 


0.4544091 
0-4543417 
0.454  2744 
0.4542071 
0.4541398 


0.454  0724 


0.4540051 
0.453  9379 
0.453  8706 
0.453  8033 
0.453  7360 
0.453  6688 


0.453  6015 
0-453  5343 
0.453  4671 
0453  3998 
0.453  3326 


0.453  2654 


0.453  1982 
0.453  1310 
0.453  0638 
0452  9967 
0452  9295 


0.452  8623 


0.4527952 
0.452  7280 
0.452  6609 
0452  5938 
0.452  5267 


0-4524595 


0.452  3924 
0452  3253 
0452  2583 
0.452  1912 
0.452  1241 


9-974  7845 
9-9747771 
9-974  7697 
9.9747623 
9-974  7549 


9-974  7475 


9-974  7401 
9-9747327 
9-9747253 
9-9747179 
9.9747105 


9.974703] 


9-9746957 
9.9746883 
9.974  6809 

9-9746735 
9.9746661 


9-974  6587 


9.9746513 
9.974  6439 
9.974  6365 
9-9746291 
9.9746216 


9.9746142 


9.974  6068 
9-974  5994 
9-974  5920 
9-974  5846 
9-974  5771 


9-974  5697 


9.9745623 
9-974  5549 
9-974  5474 
9-974  5400 
99745326 


99745252 


9-9745177 
9.9745103 
9.974  5029 
9-974  4954 
9.9744880 


0452  0570 


0.451  9900 
0451  9229 
0451  8559 
0451  7889 
0.451  -219 


04516548 
0.4515878 
0.451  5208 


0.451  3869 
C.45 13199 


04512529 


669    °-45M5„3 

670 

670 

669 

670 

669 

670 

669 

669 


d.c 


0.451  i860 

0451  "90 
0.451  0521 
0.4509851 
0.4509182 


0.4508513 
Tang 


9.974  4806 


9-9744731 
9-9744657 
9-9744583 
9.974  4508 
9.9744434 


9-974  4359 


9-9744285 
9.974  421 1 
9-9744136 
9-974  4062 
9-9743987 


9-9743913 


9.9743838 
9.9743764 
9-974  3689 
9-9743615 
9-974  3540 


9-974  3466 

Sin 


70° 


19' 


407 


30 


31 


32 


33 


34 


37 


39 


40 


35 


36 


Sin 

9-513  4953 


9.5139112 
9.523  9706 
9.5240300 
9.5240894 
9.524 1487 


9.524  2081 


9.524  2674 
9.5243268 
9.5243861 

9-5^4  4454 
9.524  5047 


9.524  5640 


95246233 
9.524  6826 
9.5247419 
9.524  801 1 
9.524  8604 
9.5249196 


9.5249789 
9.5250381 
9-525  0973 
9525  1565 
9.525  2157 


9.525  2749 


9-5a5  3341 
9.525  393a 
9.525  4524 
9.525  5116 
9.515  5707 


9.525  6298 


9.525  68qo 

9.525  7481 
9.525  8072 
9.515  8663 
9.515  9154 


9.525  9844 


9.5260435 

9.5261026 
9.526  I6I6 
9.526  2207 

9.526  2797 
9-516  3387 
9.5263978 
9.5264568 
9.5265158 
9.526  5747 
9.5266337 


9.5266927 


9.5267517 

9.526  8106 
9.5268696 

9.526  9285 
9.5269874 


9.5270463 


Cos 


594 
595 
594 
594 
594 
594 
594 
594 
594 
594 
593 
594 
593 
594 
593 
593 
593 
593 
593 
593 
593 
592 

593 
592 

593 
592 
592 
592 
592 
592 

591 

59> 
591 
592 
591 
591 
591 
591 
591 
591 
591 
590 

591 
591 

590 

591 
590 
590 

591 
590 
590 
589 
590 
590 
590 
589 
590 
589 
589 
589 


Tang 

9-549  H87 
9.549  2156 
9.549  2825 

9-549  3494 
9.5494163 
9.5494832 

9-549  5500 
9.549  6160 
9-549  6838 
9.549  7506 
9.5498174 
9-549  8843 
9-549  95" 


d.  c. 


Cotg 

1 0.450  8513 


0.4505837 
0.450  5168 


0.4504500 


9.5500179 
9.5500847 
9.550 1515 
9.5502183 
9.5502851 


9-55035^9 
9.5504186 
9.5504854 

9-5505511 
9.5506189 
9.5506856 

9-5507513 


9.550  8191 
9.5508858 
9-5509515 
9.551 0192 

9.551  0859 


9.551 1525 


9.551  2192 
9.551  2859 
9-5513515 
9.5514192 
9.5514858 


0.4503831 
0.4503162 
0.450  2494 
0.450  1826 
0.450  1 1 57 


0.450  0489 


0.4499821 

0.4499153 
0.449  8485 
0.449  7817 
0.449  7149 


0.449  648] 


0.449  5814 
0.4495146 

0.449  4479 
0.4493811 
0.4493144 


0.449  1477 


0.449  1809 
0.4491142 
0.449  0475 
0.448  9808 
489141 


9.5520186 
9.5520852 
9.552  1518 
9.5522183 
9.552  2849 

9-5513514 


9-551 4'79 
9.5524844 
9.5525510 
9.5526175 
9.552  6840 


9.5527504 


9.552  S169 
9.5528834 
9-5519499 
9-5530163 
9-553  0^1-^ 
9-553  1491 

CotK 


669 

668 
669 
669 
668 
668 
669 
668 
668 
668 
668 
668 
668 
668 
667 
668 
667 
668 
667 
667 
668 
667 
667 
667 
667 
666 

667 

667 
666 
667 
666 
666 
667 
666 
666 
666 
666 
666 
665 
666 
666 
665 
666 
665 
665 
665 
666 
665 
665 
664 
665 
665 
665 
664 
665 
664 


0.448  8475 


Cos 

9.974  3466 


9-9743391 
9.9743316 
9.9743242 
9.9743167 

9-974  3093 


9.974301! 


9-974  1943 
9.974  2869 
9.974  2794 
9.9742719 
9-974  1645 


9.974  2570 


9.974  1495 
9.974  2421 
9.974  2346 
9.9742271 
9-9-741^96 


9-9741111 


9.974  2047 
9.9741971 
9.974  1897 
9.974  1822 
9-974  1748 


9-974  1673 


9-974  1598 
9-974  1513 
9-974  1448 
9-9741373 
9.974  1298 


0.448  7808 
0.448  7 141 
0.448  6475 
0.448  5808 
0.448  5142 
0.448  4476 


0.448  3809 
0.4483143 
0.448  2477 
0.448  1811 
0-448  1145 
0.448  C479 


0.4479814 
0.4479148 
0.447  8482 
0.4477817 
0.4477151 


0.447  6486 
0447  5821 
0.4475156 
0.447  4490 
0.447  3815 
0.447  3160 

0447  1496 


O.H7  1831 
0.447  1 1 66 
0.447  0501 
0.446  9837 
0.4469172 


d.  c. 


0.446 ; 


9.9741114 


9.9741149 
9.974 1074 
9.974  0999 
9.9740924 

9-974  0849 
9-974  0774 


9.974  0699 
9.974  0624 
9.9740549 
9-974  0474 
9-974  0399 


9-9740314 


9.974  0249 
9.9740174 
9-974  0099 
9.974  0024 
9-973  9948 


9-973  9873 


9-973  9798 
99739713 
9.9-3  9648 
9-9:3  9573 
9-973  9498 


9-973  9411 


9-973  9347 
9-973  9171 
9-973  9197  : 
9.973  9122  , 
9-973  9046  ! 


Tang 


9-973  8971 

Sin 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


20 


70^ 


408 


19' 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 

9-5^7  0463 

9.527 1052 
9.527  I64I 
9.527  2230 
9.527  2819 
9.5273408 


9-5^7  3997 
9-5274585 
9-5-75174 
9.5275762 
9.5276350 
9.527  6938 


9.527  7526 
9.5278114 
9.527  8702 
9.527  9290 

9.527  9878 

9.528  0466 


9-528  1053 
9.528  1641 
9.528  2228 
9.5282815 
9.528  3402 
9.528  3990 


9-5284577 
9.528  5163 
9.5285750 
9.5286337 
9.5186924 
9.5287510 


9.528  8097 


9.528 
9.528 
9.528 
9.529 
9-529 
9.529 


9.529 
9.529 
9.529 
9.529 
9.529 


9-529 
9.529 
9.529 
9-529 
9.529 

9:519_ 
9-529 


8683 
9269 
9856 
0442 
1028 
1614 
2200 
2785 
3371 
3957 
4542 
^128 


5713 
6298 
6883 
7468 
8053 


9.529 
9529 
9.530 

9-530 
9-530 
?i5iO 
9-530 
9-530 
9-530 
9-530 
9530 


9.530 


9223 
9808 
0392 
0977 
1561 
2146 
2730 
3314 
3898 
4482 
5066 
5650 


Cos 


589 


89 


Tang 
9-553  1492 


d.  c.      Cotg 


9-5532157 
9.5532821 

9-553  3485 
9-553  4H9 
9-5534813 


9-553  5477 


9-553  6141 
9-553  6805 
9-553  7468 
9-5538132 
9-553  8796 


9-553  9459 


9.5540122 
9.5540786 

9-554  1449 
9.554  2112 

9-5542775 


665 
664 
664 
664 
664 
664 
664 
664 
663 
664 
664 
663 
663 
664 
663 
663 
663 
663 
663 
663 
663 
663 
662 
663 

9-5547415  662 
9-554  8077  Lg 
9-554  8740  .^^ 
9-554  9402  I  ^g; 
9-555  0064  ^^ 
9:5550726  L^ 


9-554  3438 


9.5544101 
9-5544764 
9-5545427 
9.554  6090 
9.5546752 


0.446  8508 


0.446  7843 
0.446  7179 
0.4466515 
0.4465851 
0.4465187 


0.446  4523 


0.446  3859 
0.4463195 
0.446  2532 
0.446  1868 
0.446  1204 


0.446  0541 


0.445  9878 
0.445  9214 
0.4458551 
0.445  7888 
0.445  7225 


10.4452585 


9-555  1388 


662 

9-555  2050  L^ 
9-555  27x2  I  J^^ 
9-555  33741  66a 
661 
662 
662 
661 
i66 


9-5554036 
9-5554697 
9-555  5359 
9.5556021 
9.555  6682 
9-555  7343  j  H;, 
661 


0.445  1923 
0.445  ^260 
0.445  0598 
0.444  9936 
0-444  9274 


0.444  7950 
0.444  7288 
0.444  6626 
0.444  5964 
0-444  5303 
0444  4641 


9.555  8005 
9-555  8666  j 
9-555  9327 


9.5559988 
9.556  0649 
9.5561310 
9-556  1971 
9556  2632 
9.556  3292 


9-5563953 
9.5564613 
9.5565274 
9-5565934 
9.5566594 


9-5567255 


9-5567915 
9-5568575 
9-5569235 
9-5569895 

9-5570555 


9.5571214 


Cot. 


d.  c, 


0-444  3979 
04443318 
0.444  2657 
0444  1995 
2:444^1334 
•0444  0673 
0.444  0012 
0.4439351 
0.443  8690 
0.443  8o2q 
0-443  7368 


0.443  6708 


0.443  6047 
0.443  5387 
0.443  4726 
0.443  4066 
04433406 


?:443i74i 
0.443  2085 
0.443  1425 
0.443  0765 
0.443  0105 
0.442  9445 


0.442  8786 


Tanf 


Cos 


d. 


9-973  8971    ^. 
9-973  8896  I  '\ 
9.973  8821  1  75 
9-973  8745  j 
9-973  8670  I 
9-973  8595  ! 


9-973  8519 


9.973  8444 
9-973  8369 
9-973  8293 
9.973  8218 


9-973  8067 


9.97379921, 
9-973  7917  I  'I 
9-973  7841  i  L 
9.973  7766  1  /5 


9.973  7690 


9.973  7615 


9  973  7539 
9-973  7464 
9-973  7388 
9-973  7313 
9-973  7237 


9-973  7162 


9.973  7086 

9.973  7011  j 

9-973  6935  I  ,r 
9.9736860  75 

9-973  6784  I  ^3 
76 


9.973  6709 


9-973  6633  I  76 
9-9736557175 
9-973  6482  I  ;g 
9.973  6406  !  ;6 
9-973  6330  I  .^5 
9-973  6255  ;  ^^ 
9-973  6179  !  76 


9.973  6103  I ; 
9.973  6028  'I 
9-973  5952  ,, 
9-973  5876  I  „ 


9-973  5801  I  76 
9-973  5725  I  5 
9-973  5649  -6 
9-973  5573  !  „ 
9-9735498  1,1 
9-9Ti  5422  ^g 

76 


9-973  53.^6 


9-9735270   6 
9-9735194'  '  ■ 
9.973  5118 
■  9-973  5043 
9-973  496'' 


9.9734891 

9-973  4815 
9-973  4739 
9-973  4663 
9-973  4587 
9-973  45" 


9-973  4435 


Sin   !  d. 


70^ 


19* 


40« 


50 


b\ 


52 


54 


I  30 
40 
50 


53 


j  30 


56 


58 


I  30 

I  40 

50 


■  10 

I   50 


m 


9-530  9'5' I  ^g^ 
9-530  9"34  ; 
9-53«03i7| 
9.531  0900 

9-53>  1483 
9.531  2oCb 

9^'^9 
9.5313231 
9-5313814 
9.5314396 
9531  4979 
9-531  5561 
953' 6143 
9-531  6725 
9.531  7307 
9.531  7889 
9.531  8471 
9-531  9053 


9-5  305650 
9.5306233 
9.5306817 
9.5307401 
9.530  7984 


95308567  ^g^ 


583 

583 
583 
583 
58a 

582 

582 
582 
582 
582 
582 

582 

582 
I  581 
9-53^0798  5 

9-532  1379  ^81 
9-53»  i960  ^g, 
9-532^542;  jx, 

9-532  3i--3igs. 


9-5319635 


9-532  3704  I  g 
9.5324185  15- 


9.5324866 
9-53254471 
9.532  6027 


9.532  6608 


9.5327189 
9-532  7769 
9-5328349^8^ 
9-532  8930  5 
9-5329510  ;ig^ 

580 
580 


9.533  0090  j 
9-5330670 
9.533  1250 
9-533  1830 
9.533  2409 
9-533  2989 


579 
580 
580 

9-5333569   5-g 

9-'533  4K8      g^ 

9-5334728  I 

9-533  5307  lil 

9-533  5886  5'9 

9-533  6465  I'^l 

579 

579 


9-5337044 


9-533  7623 
9.533  8202 
9-5338781^^9 

9-5339360^:2 
9-533  9938  l,^ 
9-5340517 


Cos 


d. 


Tang 


9-557  1214 

9-557  1874 
9-5572534 
9-557  3«93 
95573852 
9-5574512 

9-557  5'7i 


9-5575830 
9-557  6489 
9-5577149 
9-557  7807 
9.557  8466 


9-557  9'25 

9-557  9784 
9.558  0443 
9.5581101 
9-558  1760 
9-5582418 


9-558  3077 
9-5583735 
9-5584393 
9.5585051 
9-558  5709 
9.5586367 


9-5587025 
9-5587683 
9.5588341 
9.558  8998 
9.5589656 
9-5590313 


9.559097] 


9.5591628 
9.5592286 

9-559  2943 
9.5593600 
9-5594257 


9-559  49'4 

9-559  5571 
9.5596228 
9,559  6884 
9-559  7541 
9.5598198 


9.560  3448 
g. 560  4104 
9.5604760 
9.5605415 
9.5606071 


d.c. 

660 
660 
659 
659 
660 
659 
659 

659 
660 
658 
659 
659 
659 
659 
658 

^P 

659 
658 
658 
658 
658 
658 
658 
658 
658 

657 
658 

657 
658 

657 
658 
657 
657 

^" 
657 

657 

657 
656 
657 
657 
656 

657 
656 
656 
657 
656 
656 
656 
656 
656 


Cotg 


0.442  7466 
0.442  6807 
0.442  6148 
0.442  5488 


9-5606727 
9.5607382 
9.5608038 

9.560  8693 
9.5609348 

9.561  0004 
""9.561  06"^ 

Cotg 


0.442  4829 


0.4424170 
0.4423511 
0.4422851 
0.442  2193 
0.4421534 


0.442  0875 


0.4420216 

0.441  9557 
0.441  8899 
0.441  8240 
0.441  7582 


0.441  6923 


0.441  6265 
0.441  5607 
0.441  4949 
0.441  4291 
0.441  3633 


0.441  2975 


0.441  2317 
0.441  1659 
0.441  1C02 
0-441  0344 
0.440  9687 


0.440  9029 


0.440  8572 
0.4407714 
0.4407057 
0.440  6400 
iM405743. 
0.440  5086 


0.4404429 
0.4403772 
04403116 
0.440  2459 
0.440  1802 


0.440  1 146 
0.440  0489 
0.439  9833 
0.4399177 
04398520 
0439^864 
0.439  7208 


0.4396552 
0439  5896 
P.^.  I  0.439  5240 
^    -4394585 

e^(,  0.4393929 

655 
656 
655 
655 
656 

655 


Cos 


9-973  3980 


9-973  3904 
9-973  3828 
9-973  3752 
9-973  3675 
9  973  3599 


9973  3523 


9.973  3447 
9-973  3371 
9-973  3295 
9.973  3219 

99733143 


9-973  3067 


9.973  2990 
9-973  2914 
9-973  2838 
9-973  2762 
9.973  2686 


9.973  2610 


9-973  2533 
9-973  2457 
9.9732381 
9-973  2305 
9-9732228 


9-973215  = 


9.973  1076 
9-973  1999 
9-973  1923 
9-9731847 
9.973  1770 


9-973  1694 
9.973  1618 
9-973  1541 
9.973  1465 

9-973  1389 
9-973  1312 


9.973  1236 


9.973  1159 
9-973  '083 
9.973  1006 
9.973  0930 
9^73^0853 

9-973  0777 


0439  3273 


04392618 
0439  1962 
0439  1307 
0.4390052 
0438  9996 


0.438  9341 


Tang 


9-973  0700 
9.973  0624 
9-973  0547 
9.9730471 
?:?730394 
9.9730318 


9-9730241 
9.973  0165 
9.9-3  0088 
9.973  ocu 
9.972  9935 


9.9729858 

Sin 


10 


70^ 


410 


20'' 


Sin         d. 


Tang       d.  c.      Cotg 


C08 


10 


9-5340517 


9-534  1095 
9.534  1674 
9.5342252 
9.534  2830 
9.534  3do8 
9-534  3"v86 


9-5344564 
9.5345142 
9-5345720 
9-534  6297 
9-5346875 


9-534  7452 
9.534  8030 
9.534  8607 
9-5349184 
9-5349761 
95350339 


9-5350915 
9.535  1492 
9.535  2069 
9.535  2646 
9-535  3222 
9-535  3799 


9-535  4375 


9-535  4952 
9-535  5528 
9-535  6104 
9.535  6680 
9.535  7256 


9-535  7832 


9.535  8408 
9-535  8984 
9-535  9560 
9.5360135 
9.5360711 


9.536  1286 
9.536  1861 
9-536  2437 
9.536  3012 
9-5363587 
9.5364162 


9-5364737 

9-53653" 
9.536  5886 
9.5366461 
9.536  7035 
9-536  76jo 
9-5368184 


Cos 


9.561  0659 


9.561  1314 
9.561  1969 
9.561  2624 
9.561  3279 
9-561  3933 
9-561  4588 


9.561  5243 
9.5615897 
9.561  6552 
9.561  7206 
9.561  7860 


9-561  8515 
9.561  9169 

9.561  9823 
9.5620477 
9.5621131 

9.562  1785 


9.562  2439 
9.562  3092 
9.562  3746 
9.562  4400 
9-562  5053 
9.562  5706 


9.562  6360 


9.562  7013 
9.562  7666 
9.5628319 
9.562  8972 
9.5629625 


9-563  0278 


9.5630931 
9.563  1584 
9-563  2237 
9.563  2889 
9-563  3542 


9-563  4194 
9-563  4847 
9-563  5499 
9.5636151 
9.563  6803 
9-563  7455 


9.564  2018 
9.564  2669 
9-5643321 
9.5643972 
9.5644623 
9.5645274 


9-5645925 
9.5646577 
9.5647227 
9.5647878 
9.5648529 
9.5649180 
9^6:r98lT 


0.438  9341 


0.438  8686 
0.458  8051 
0.438  7376 
0.438  6721 
0.438  6067 


9.97a  9858 
9.9729782 

9.9719705 
9.972  9628 
9.9729552 
9-9729475 


0.438  5412 

0-438  4757 
0.4384103 
0438  3448 
0.438  2794 
0.438  2140 


9-9729398 


9.9729321 

9-9729245 
9.9729168 
9.972  9091 
9.972  9014 


0.438  1485 


9-97 


0.4380831 
0.4380177 

0-437  9523 
0.437  8869 
0.437  8215 


9.9728861 
9.972  8784 
9.972  8707 
9.9728631 
9.972  8554 


0.437  7561 


9.972  8477 


0.437  6908 
0.437  6254 
0.437  5600 
0-437  4947 
0-437  4294 


9.972  8400 
9.9728323 
9.972  8246 
9.972  8169 
9.972  8093 


9.972  8016 


9.972  7939 
9.972  7862 

99727785 
9.972  7708 
9.9727631 


0.436  9722 


9-9727554 


9-9727015 
9.972  6938 
9.972  6861 
9.9726784 
9.972  6706 


0436  1893 


9.972  6629 


9.9726552 
9.972  6475 
9-9726398 
9.9726321 
9-972  6244 


0.435  7331 
0.435  667Q 
0.435  6028 
0-435  5377 
0-435  4726 
04354075 


9.972  6166 
9.972  6089 
9.9726012 
9-972  5935 
9.9725858 
9.9725780 


Cotg 


d.  c. 


0-435  3423 
0-455  2773 
0.435  2122 

0.43s  1471 
04350820 

04350169 
Tang 


9.972  5703 
9.972  5626 
9.9725548 
9.9725471 
99725394 
9-972  53'7 


9.9725239 


69^ 


2cr 


411 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


30 
i  40 
I  50 


20  I 


Sin 

9-537  5070 

9-537  SH} 
9-537  6116 
9.5376789 
9-537  73^1 
9-537  7935 


9.5378508 


9.537  9oai 

9-5379653 

9.538  0226 
9.5380798 
9-5381371 


9538  1943 

9-538  ^5«5 
9.5383087 
9.538  3660 
9.5384232 
9.5384803 


9-53»5375 
9-538  5947 
9.5386519 
9.538  7090 
9.5387661 
9.5388233 


9.538  8804 

9-5389375 
9.5389946 
9-539  051V 

9.539  1088 
9-5391659 


9539^^30 
9.539  2801 
9-539  3371 
9-539  3942 
9-5394511 
9-539  5083 


9-5395653 
9.5396223 
9-539  6793 
9-5397363 
9-539  7933 
9.5398503 


9-5399073 

9-5399642 
9.5400212 
9.5400781 
9-5401351 
9-540  1920 

_?i5iOH89 
9.5403058 
9.540  3628 

9.5404197 
9.5404765 

95405334 
9-540  5903 
9.540  6472 
9.540  7040 
9.540  7609 
9.5408177 
9.5408745 
9.5409314 

Cos 


Tang 

9.5650481 
9.565  1132 
9.565  1782 
9.565  2432 
9.565  3083 


9-565  3733 
9-5654383 
9-565  5033 
9.565  5683 

95656333 
9-565  6983 


9565  7633 
9.565  8282 

9.565  8932 
9.5659582 
9.5660231 

9.566  0880 


9-5661530 
9.566  2179 
9.566  2828 
9-566  3477 
9.5664126 
9-5664775 


9.566  5424 
9.566  6073 
9.566  6722 
9-566  7370 
9.566  8019 
9.566  8667 


Cotg   d,  c 


9.5669316 


9.566  9964 
9.5670613 

9.567  1261 
9.567  1909 
9.567  2557 


9-567  3205 
9.567  3853 
9.5674501 
9.567  5148 
9-567  5796 
9-567  6444 
9.567  7091" 


9.567  7739 
9.567  8386 
9.567  9034 
9.567  9681 
9.5680328 


9-5680975 
9.568  1622 
9.568  2269 
9  568  2916 
9.5683563 
9.5684210 


Cotg 
0.4350169 


0.4349519 
0.434  8868 
0.434  8218 
0.4347568 
0.4346917 


0.434  6267 


0-4345617 
0.4344967 
0-4344317 
0.434  3667 
0.4343017 


0.434  2367 


0.433  7821 
0.4337172 
0.4336523 
0.433  5874 
0.433  5215 


04334576 
0.433  3927 
0433  3-78 
0.433  2630 
■433  1981 
■433  1333 


>-433  0684 


■433  0036 
0.4329387 
0.4328739 
0432  8091 
04327443 


04326795 


04326147 

0432  5499 
0.4324852 
0.432  4204 
0.4323556 


0432  2909 


0.432  2261 
0.432  1614 
0.4320966 
04320319 
0.4319672 


0431  9025 


0.4318378 
0-431  7731 
0.431  7084 
0431  6437 
0.431  5790 


0.431  5144 


04314497 
0.4313851 
0.431  3204 
C.43 12558 
0.4311911 


0.431  126? 


Tang 


9-972  5239 
9.9725162 
9.972  5085 
9.972  5007 
9.9724930 
9.9724852 


99724775 


9.9724698 
9.972  4620 
9-9724543 
9.9724465 
99724388 
9.9724310 


9.9724233 
9.9724156 
9.9724078 
9.9724001 
9-9723923 
9-9723845 
9-9723768 
9.972  3690 
9.9723613 

9-9723535 
9.972  3458 


9.972  3380 


9.972  3302 
9.9723225 
9.9723147 
9.972  3070 
9-972  2992 


9.972  2914 


9.972  2370 
9.972  2292 
9.9722215 
9.9722137 
9.972  2059 


9.972  1981 


9.972  1903 
9.972  1826 
9.972  1748 
9.972  1670 
9.972  1592 


9.9-21514 


9.972  1436 
9.9721358 
9.972  1280 
9.972  1202 
9-9721125 


9.972  1047 
^:97l^69 
9.972  0891 
9.9720813 
9.9720735 
9.9720657 


9.9720579 


Sin 


77 

77 
78 

50 

40 

77 
78 

20 

77 

77 

78 

77 
78 

50 

40 
30 
20 

77 
78 

10 

77 

77 
-^8 

50 
40 

77 
-78 

.•(" 

20 

78 

10 

n 

77 

78 
77 
78 

50 
40 
30 

70 

77 

10 

78 

78 

0 

11 

50 

40 

50 


40 


48 


47 


46 


45 


44 


43 


42 


41 


40 


d.     - 


69^ 


413 


20" 


20 


21 


23 


24 


25 


26 


27 


28 


29 


30 


0 

9.5409314 

lO 

9.540  9882 

20 

9.541  CH50 

30 

9.541  1018 

40 

9.541  1586 

50 

9-541  aiS3 

0 

9.541  2721 

10 

9.541  3289 

20 

9.541  3856 

30 

9.541  4424 

40 

9.541  4991 

50 

9-541  5558 

0 

9.541  6126 

Sin 


9.541  6693 
9.541 7260 
9.541 7827 
9.541 8394 
9.541 8960 


9.542  3492 
9.5424058 
9.5424624 
9.5425190 

9-S42'  5755 


9.5426321 


9.542  6887 
9.542  7452 
9.542  8018 
9.542  8583 
9.5429148 

9-5429713 


9.543  6489 


9-543  7053 
9-543  7617 
9.5438181 

9-543  «745 
9-543  9309 


9-543  9873 
9.544  0436 
9.54^  1000 
9-544  »563 
9.5442126 
9-544  2690 


9-5443253 


Ck)8 


Tang 
9.568  8735 


d.  c.j      Cotg 


5689381 

569  C»27 

5690673 
569I3I9 
5691965 


569261 


5693257 
569  3902 
569  4548 
5695193 
5695839 


569  6484 


5697129 
5697775 

569  8420 

569  9065 
5699710 


5700355 


570  1000 

570 1644 

570  2289 

"  70  2934 
703578 


70  8088 


571 I95I 

571 2595 
571 3238 

5713882 

.  4525 
5715168 


57158' 


571 645s 
571 7098 
571 7741 
571  ^384 

571  9026 


57^  9669 


5720312 
571 0954 
572  1597 
572  2239 
5-722882 


?2  35-4 


Cotij 


tLc. 


0431  1265 


0.4310619 
0.430  9973 
0.4309327 
0.430  8681 
04308035 


0.4307389 


0.430  6743 
0.430  6098 
0.430  5452 
0.430  4807 
0430 4161 


0.4303516 


0.4302871 
0.430  2225 
0.430  1580 
04300935 
0.430  0290 


0.429  9645 


0.429  9000 
0429  8356 
0.429  77 II 
0.429  7066 
0.429  6422 


0-429  5777 


0.4295133 
0.429  4488 
0429  3844 
0.429  3200 
0429  2556 


0.429  19 1 2 


0.429  1268 
0429  0624 
0.428  9980 
0.428  9336 
0.428  8692 


0.428  8049 


0.428  7405 
0.428  6762 
0.4286118 
0.428  5475 
04284832 


0.42841$ 


0428  3545 
0428  2902 
0.4282259 
0.428  1616 
0.4280974 
0.428  0331 


0.427  9O86 
0.427  9046 
0.427  8403 
0.427  7761 
0.4277118 


0.427  6476 


0.427  5834 
0.427  5 191 
0427  4549 
0427  3907 
0.427  3265 


0.427  2623 


Tang 


Cos 


9.9720579 


9.972  0501 
9.972  0423 
9-972  0345 
9.972  0266 
9.9720188 


9-972  on 


9.9720032 
9-97' 9954 
9.971  9876 
9.971  9798 
9.971  9720 
9.971  9642 


9.971  9563 
9.971  9485 
9.971  9407 
9.971  9329 
9.9719251 


9-971  9'72 


9.971  9094 
9.9719016 
9.971  8938 
9.971  8859 
9.971878 


9-971  8703 


9.971  S624 
9.971  8546 
9.971  S468 
9.9718389 
9.971  8311 


9.971  8233 


9.971  8154 
9.971  8076 
9.971  7998 
9.971  7919 
9.971  7841 


9-97^  7762 


9.971  7684 
9.971  7605 
9.971  7527 
9.971  7448 
9.971  7370 


9-97^  729^ 


9.971  7213 
9.971  7134 
9.971  7056 
9.971  6977 
9.971  6899 


9.971  6820 


9.971  674 
9.971  6663 
9.971  6584 
9.971  6506 
9.971  6427 


9.971  6348 


9.971  6270 
9.971  6191 
9.971  6n2 
9.971  6034 
9-971  5955 


9.971  5876 

Sin 


69' 


20" 


411 


Sin 


Tang      d.  c.       Cotg 


30 


31 


32 


I  3- 
i  40 
15= 

I.: 


40 


33 


20 


34 


35 


3(; 


37 


38 


39 


rtO 


I  1° 

20 

30 
40 
50 

o 


9-544  3 -5  _3. 
9.5443816 

9-544  4379 
9.5444942 

9-5445505 
9.544  606ft 


9-545  4499 
9.545  5061 
9.545  56:2 
9.545  6183 


9-545  M5 
9^545  7306  i  561 

9-545  842^  1  ^61 
9-545  89«9  ]  ^60 
9-545  9549  |  ^6i 
9.5460110!^^ 


9.5460671 
9.546  1231 
9.546  1792 
9.546  2352 
9.5462912 
9.546  3472 


9.546  4033 
9-546  4593 
9-5465153 

9.5465712 
9.546  6272 


9-546  683: 


9.5467592 
9.5467951 
9.546  85 1 1 
9.546  9070 
9.5469629 
9.5470189 


9.547  0748 
9.547  1307 
9.547  1866 
9.547  2425 
9.547  2983 


9-547  3542 


9.5474101 

9-547  4659 
9.5475218 

9-547  5776 
9-5476354 


9.547  6893 

Cm 


560 
561 
560 
560 
560 
561 
560 
560 

560 

5C-0 

560 

559 
560 

559 
559 

560 

559 
559 

559 
559 
558 
559 
559 
558 
559 
558 
558 
559 


9-57-7377 


9.5728019 
9.572  8660 
9.5729302 
9.5729944 
9J_730585 
9-573  "^7 


9-573  iS^'S 
9-573  ^509 
9-5733151 
9-573  3792 
9-5734433 


9-573  5074 
9-5735715 
9-573  6356 
9-573  6997 
9-573  7637 
9.573  8278 


9-5738919 

9-573  9559 
9.574  0200 
9.5740840 
9-574  1481 
9-574 


9-574  ^761 


9.5743401 
9.5744041 
9.5744681 
9-5745321 
9-5745961 

9.574  6601 


9.574  7240 
9.5747880 
9.574  8520 
9-5749159 
9-5749798 
9-575  0438 


9-575  1077 
9-575  1716 
9-5752355 
9-575  2994 
9-5753633 


9-5754272 


9-575  8104 


9-575  8743 
9-5759381 
9.5760019 
9.5760658 
9.576  1296 
9-576  1934 


9-576  2572 
9.5763210 
9.5763848 
9-576  4485 
9-5765123 


9-576  5 
Cotg 


:6i! 


642 
641 
642 
642 
641 
642 

641 
641 
642 
641 
641 
641 
641 
641 
641 
640 
641 
641 
640 
641 
640 
641 
640 
640 
640 
640 
640 
640 
640 
640 

639 

640 
640 

639 
639 
640 
639 
639 
639 
639 
639 
639 

639 

639 
639 
638 

639 
63S 

639 
638 
638 
639 
638 
638 
638 
638 
638 
1637 
638 
638 


0.427  2623 
0.427  1981 
0.427  1340 
0.427  0698 
0.427  0056 
269415 


0.426  8773 


0.426  8132 
0.4267491 
0.426  6849 
0.426  6208 
0.426  5567 
0.426  492b 


0.426  4285 
0.426  3644 
0.4263003 
0.426  2363 
0.426  1722 


Cos 


9-971 5876 
9.971 5798 
9.971 5719 
9.971 5640 
9.971 5561 
9.971 5483 


9.971 5404 


9.971 5325 
9.971 5246 
9.971  5167 
9.971  5088 
9.971 5010 


C426  108] 


0.426  0441 
0.425  9800 
0.425  9160 
0.4258519 
0.425  7879 


0.425  7239 
0.425  6599 
0.425  5959 

0.425  5319 
0.425  4679 
0.425  4039 


0.425  3399 


0.425  2760 
0.425  2120 
0.425  1480 
0.425  0841 

0.425  02C2 


0.424  9562 

04248923 
0.424  8284 
0424  7645 
0.424  7006 
0.424  6367 


0.424  5728 


0.424  5089 
0.424  4450 
C.424381I 
0.4243173 
0.424  2534 
0.424  1896 


0.424  1257 
0.4240619 
04239981 
0.423  9342 
0.423  8704 
0.423  806b 


0.423  7428 
0.423  6790 
0.423  6152 
0.4235515 
0423  4877 


9.9714931 


9.9714852 

9-97' 4773 
9.9714694 
9.9714615 
9.971  4536 


9-971  4457 


9.9714378 
9.971  4299 
9.971  4221 
9.9714142 
9.9714063 


9971  3984 
9-971  3905 
9.971  3826 

9-971  3747 
9.971  3667 
9.9713588 


9.971  3509 


9-971  343c 
9-971  3351 
9.971  3272 
9.9713193 
9.971  3114 


9-971  3035 


9.971  2956 
9.971  2876 
9.971  2797 
9.971  2718 
9.971  2639 


9.971  2560 


9.971  2480 
9.971  24C1 
9.971  2322 
9.971  2243 
9.97i_2i_b3_ 


9.971  2084 
9.971  2005 
9.971  1926 
9.971  1846 
9.971  1767 
9.971  1688 


9.971  1 608 


0.423  4239 


d.  c   Tanj: 


69* 


9,971 1529 
9.971 1450 
9.971 1370 
9.971 1291 
9-971 1211 
9-9: 


132 


Sin 


30 


29 


28 


27 


■2G 


23 


21 


20 


414 


20** 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 

9-547  6893 
9-547  7451 
9-547  8009 
9-547  8567 
9-5479115 
9-547  9683 


9.548  0240 
9.548  0798 
95481356 
9.548  1913 
9-548  2471 
^9.548^8 
9"-548  3585 
9.5484142 
9.548  4699 
9.5485256 
9.5485813 
9.548  6370 
9-548  6927 


9.548  7484 
9.548  8040 
9.548  8597 
9-5489153 
9-548  9709 


9.549  0266 
9.5490822 
9.549  1378 

9-549  1934 
9.549  2490 
9-549  3046 


9.549  3602 


9-5494157 
9-5494713 
9-549  5269 
9.5495824 
9-5496379 


9-549  6935 
9-549  7490 
9-549  8045 
9.549  8600 
9-5499155 
9-5499710 
9.5500265 


9.5500819 
9.c5r  1374 
9.550  1929 
9.5502483 
9.5503038 


9-5503591 
9.5504146 
9.5504700 
9-5505254 
9.5505808 
9.5506362 


9.5506916 


9.550  7470 
9.550  8024 
9.5508577 
9.5509131 
9.5509684 


9-55»o237 


Cos 


Tang     jd.  c. 


9-5"6  5"6i 
9.5766398 
9.576  7036 
9-5767673 
9.576  8311 
9-576  8948 
9-5769585 


9.5770222 
9.5770859 
9-577  1496 
9-5772133 
9-577  -770 


9-577  3407 


9-577  4044 
9.577  4680 
9-5775317 
9-577  5954 
9-577  6590 


9.577  7226 


9.5777863 
9-577  8499 
9-5779135 
9-5779771 
9-578  0407 


9.578  1043 


9-578  1679 
9.5782315 
9.5782951 
9.5783586 
9.5784222 


9,5784858 


9-578  5493 
9.5786128 
9.578  6764 
9-578  7399 
9-578  8034 
9.578  8669 


9-578  9304 
9.578  9939 
9-5790574 
9-579  "09 
9-579  1844 


9.579  6920 
9-579  7554 
9.5798188 
9.5798822 
9-5799456 
9.5800090 


9.5800724 
9.580  1357 
9.580  1991 
9.580  2625 
9-5803258 
9.5803892 


Cotg 


d.  c. 


Cotg 


0423  4239 


0.423  3602 
0.423  2964 
0.423  2327 
0.423  1689 
0.423  1052 
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9-558  5835 

9.5890657 
9.5891281 
9.589 1905 
9.5892529 

9-589  3'53 
9-5893777 

0410  9343 
0.4108719 
0.410  8095 
0.410  7471 
0.410  6847 
0.410  6223 

9.9695177 

81 

9-5586377 
9.5586919 
9-55874(31 
9.5588004 
9.558  8546 
9.5589088 

9-969  5096 
9.969  5014 
9.9694932 
^9.969  4850 
9.969  4769 

82 
82 
81 
82 
82 
82 
82 
81 
82 
82 

82 

82 
82 

82 

82 
82 

r; 

82 

82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 

l\ 

82 
82 
82 
82 

85 

»2 

9-5894401 
9.5895025 
9.5895648 
9.5896272 
9.589  6895 
9.5897519 

624 

624 
623 
624 
623 
623 

623 
623 
622 
623 

623 
622 
623 

6-7 

0410  5599 

9.9694687 

9.5589630 
9.5590171 
9-559  o:i<5 
9-5591255 
9-559  1796 

04104975 
04104352 
0.410  3728 
0.4103105 
0.410  2481 

9.969  4605 
9.969  4523 
9.969  4441 
9.9694360 
9.969  4278 

0 

10 

20 

30 
40 
50 

0 

10 

20 

30 
40 
50 

0 
10 

20 
30 

40 
50 

0 

10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
50 

0 

9-5592338 

541 

541 
542 
541 
541 
541 
541 

54» 
540 

541 
541 
540 
54' 
540 
540 

541 
540 

540 

540 

540 
540 

539 
540 
540 
539 
540 
539 
539 
540 
539 

9.5898142 

04101858 

9.9694196 

9.559  2879 
9-559  3420 
95593962 
9-5594503 
9-559  5044 

9.5898765 
9.5899388 
9.5900012 
9.5900635 
9.5901258 

0410  1235 
0.4100612 
0.409  9988 
0.409  9365 
0.409  8742 

9.9694114 
9.969  4032 
9.9693950 
9.9693868 
9.969  3786 

9-5595585 
9.5596126 
9.5596667 
9.559  7207 
9-559  7748 
9.559  8289 

9.590  1881 

0.4098119 

0.409  7497 
0.409  6874 
0.409  6251 
0.409  5628 
0.409  5006 

9.969  3704 

9.590  2503 
9.5903126 
9-5903749 
9-5904372 
9.5904994 

9.9693622 
9-969  3540 
9.9693453 
9-9693376 
9.969  3294 

9.5598829 

9.5905617 

0.409  4383 

9.969  321^ 
9.9693130 
9.969  3048 
9.969  2966 
9.909  2884 
9.969  2802 

9-5599370 
9-559  9910 
9.5600450 
9.5600991 
9.560  1531 

9.5906239 
9.590  6862 
9.590  7484 
9.5908106 
9.5908729 

622 
623 
622 

0.409  3761 
0.4093138 
0.409  2516 
0.409  1894 
0.409  1271 

9.5602071 

9-590  935-' 

0.409  0649 

9.969  2720 

9.560  2611 
9.560  3151 
9.5603691 
9.5604230 
9-5604770 

9.590  9973 
9.5910595 

9.591  1217 
9.591  1839 
9.591  2461 

622 

6Z2 

622 
622 
621 
622 
622 

621 
622 
621 

0.409  0027 
0.408  9405 
0.408  8783 
0.4088161 
04c8  7539 

9.969  2638 

9-969  2556 
9.969  2474 
9.969  2392 
9.969  2309 

9.5605310 

9.591  3082 

0.408  6918 

9.969  2227 

9.560  5849 
9.5606389 
9.560  6928 
9.560  7467 
9.560  8007 

9-591  3704 
9.5914326 
9.591  494 ' 
9.591  5569 
9.591  6190 

0.408  6296 
0.408  5674 
C.4085053 
C.4084451 
0.408  3810 

9-969  2145 
9.969  2063 
9.969  1981 
9.9691899 
9.969  1816 

9.560  8546 

9.591  6812 

1    i  0.408  3188 

9-9^9  1734 

1 

" 

Cos 

d. 

— — 

Coig   d.  c.|   Tan- 

Sin   1  d. 

1 
"  i  ' 

37 


41« 


*2V 


20 


21 


23 


24 


26 


27 


2H 


2"J 


Sin 

9.56085^6 
9  5609085 
9.5609624 
9.561  0163 
9.561  0702 
9j^'  12401 
9.561  1779 

9 

9 

9-5^1  ^395 

9-56'  3933 


Tang 


561    2318   I  o 

5^-8561538 

538 
538 

1  539 
1S^1J2}Z\  538 
9-501  5548  !  ^^ 
q.561  6^86  I  538 


g.5bi  6624  j 
9.561  7161  i 

9.561  7700  I 
'9r56i  8237  I 
"9^61  8775 ! 
956' 9313] 
9.561985c 
9.5620388! 

_9^5620925_ 

9.562  1462 
9.562  2000 
9.5622537 
9.562  3074 
9.562  3611 
9.5624148 


9.562  4685  I  „(, 


9.5625221 
9.5625758 
9.5626295 
9.562  6831 
9.562  7368 


9.5627904 


9.562  8440 

9.562  8977 
9.5629513 

9.563  0049 
95630585 
9563  "-' 
9.563  1657 
9.5632192 
9.563  2728 
9.563  3264 
9-563  3799 


30 


95634335 
9.563  4870 
9-563  5405 
9563594'    ,,, 
95636476   l'\ 

IspsiLl  III 
9.563  7546 
9.563  8081 
9.563  8616 
9.5639150 
9.563  9685 
9.5640220 


95640754 


62: 
621 

yjt^  62 


Cotg 

0.408  5188 


6ir  , 

^,j  I  0.408  2567 


.'     I  0.408  1946 

"-''0.4081325 

0.408  0703 

0.408  0082 


4079461 


9.591  6812 

9-501  7433 

9.591  8054 
9  591  86-5 
9  59'  9-97 

"97592  0539 

9.592  1159 
9.5921780 

9.592  2401  ^^J  I  0.407  7599 
9.592  3022  ^^j  I  0.407  6978 
959^36431  6io  |°-407  6357 
959-4^63!  ^^j  ,0-4075737 
9-59:4884  I  6,0    0.407  5116 

9-591 5504  Ljo'°-'^°7 '^•^96 

9.5926124 
9.592  6745 
9.5927365 


Cos 


.M^ilZll  gi 


620 

.     j  0.407  884. 

^^_;j  0.407  8220 


10.4073^76 

62o|°-407  3^55 
6..0  1^4071635 

9-591  7985  620  i°-407io'5 
9.592  8605  g^j  0.407  1395 
9.592  9226  I  g,^  i  0.407  0774 
"  '  -  0.4070154 
0.406  9535 
0.406  8915 
0.406  8295 
620  j°^°^  7675 

6'9i°^°5r^^ 

A,Z      0.406  6436 

60    °-4°6  5^i6 


9.5929846 
9-5930465 
9.593  1085 


9-593  1705 

9.5932325 

9-593  -945 

9-593  3564 

9-5934184    6IQi°•'^°^55I<' 

9-593  4803  I  g,^  10.4065197 


069  1652 
969  15-0 
969  '487 
969  '405 
969  1313 


969  1 241 


9691158 
969  1076 
969  0994 
9690911 
969  0829 


969  07.^6 
969  0664 
969  0582 
969  0499 
969  0417 
9690334 


9690252 


959  OITO 

969  0087 
969  0005 
968  9922 
968  9840 

96T9757 

968  9675 

9689591 

968  9510 

968  9427 
9689344 


9  593  5413 


9.593  6042 
9.593  6661 
9.5937281 
9.593  7900 
9-593  85'9 


9-594  185' !  618  !°405  7i49 


-9i5_9J9i3i 
9-593  9757 
9.5940376 

9-594  0995 


^,J  0.406  4577 

6,0  I  0.406  3958 
620  °-4o6  3339 
^0.4062719 
619  !°-4o6  2100 

619  I  °-i?^i 
,       i  0.406  0862 

^1  j  0.406^43 
61^  0.405  9624 

7-^/-r  -./^  ,618   0.4059005 

9.594  1613  u   I  0.405  8387 

r^    rr>.    .,-.-,-,    1,7,    O.4O5    776.S 


9-5943469 
9.594  4088 
9.5944706 
9-5945315 

2:594  5943 
9.5946561 


9-5947179 
9.5947798 
9.5948416 
95949034 
9.5949652 


9.595  0269 
V595'o887 
9  595  '505 
9.595  1113 
9.595  2740 

9-595  3358 


9-595  3975 


618  l°-4°5  1101 
6.8 '°-405  1584 
618  i°405  0906 
(,,.,  10.4050348 


7  j  0-404  664 
'  0.404  6025 


968  9262 


968  9179 
968  9097 
9689014 
9688931 
968  8S49 


968  8766 
968~8683 
968  8601 
9688518 
9688435 
9688353 


968  8270 


9688187 
9688105  g 
968  8022  I  g3 
968  7939  i  8; 
9682851183 
^^Jllll  82 


968  7691 


83 


968  7608  I  g^ 


9687515 
968  7441 
9687359 
9687276 
9687194 
9687111 
968  7028 
968  6945 
.968  6862 


968  6779 


Coi 


Cotg   d.  c.j  Tang 

68" 


Sin 


21' 


419 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


Sia 

9-5640754 
9.564  1289 
9.5641823 
9.5642358 
9.5642892 
9.5643426 

156439^ 
9.5644494 
9.564  5028 

9.564  S5<3^ 
9.564  6096 
9.5646629 


9.5647697 
9.5648230 
9.564  8764 
9.5649297 
9.5649830 

9-5650363 


9.565  0896 
9.565 1429 
9.565 1962 
9.565  2495 
9.565  3028 


9.5653561 


9.565  4094 
9.565  4626 
9-5655159 
9.565  5691 
9.5656223 


9.565  6756 


9.565  7288 
9.565  7820 
9.565835a 
9.565  8884 
9.5659416 


9.565  9948 

9.566  0480 

9.566  lOU 

9.566 1543 

9.566  2074 
9.566  2606 


9.5663137 


9.566  3669 
9.5664200 

9.5664731 

9.566  5262 

9.5665793 


9.566  6324 


9.566  6855 
9.5667386 
9.5667916 

9.566  8447 
9566  8977 


9.566  9508 

9.567  0038 

9.5670569 
9.567 1099 
9.567 1629 
9.5672159 


9.567  1689 


Cos 


535 

534 
535 
534 
534 
534 
534 
534 
534 
534 
533 
534 
534 
533 
534 
533 
533 
533 
533 
533 
533 
533 
533 
533 
533 
531 
533 
53^ 
53^ 
533 
53a 

532 
53a 

53^ 
532 
532 
53^ 
531 
532 
531 
532 

531 
532 
531 
531 
531 
531 
531 
531 

531 
530 
531 
530 
53^ 
530 

531 
530 
530 
530 
530 


Tftng 


d.  c.      Cot^ 


9595  3975    s 
9-595  4593    fij, 
9-595  5210  I  (, 

9-59558271618 


9-595  6445 
g^595_7062_ 

9-595  ■:'679 


9.595  8296 
9-5958913 
9-5959530 
9.5960147 
9.5960763 

9.596  1380 


617 
617 

617 
617 
617 
617 
616 
617 
617 

9-59619971616 
9.5962613'^ 

9-3963230:6,^ 
9-5963846.617 
9J96  446I1  616 
9-5965079]  616 
9-596  5695  ,  6,7 
9-5966312  I  6,^ 
9.596  6928 
9-596  7544 

9.596  8160 
9- 596  8776 

9-596  9392 

9.597  0008 
9.5970623 
9-5971239 
9-5971855161.; 

9-597  2470!  616 
9-597  3086  I  615 
9-597  3701  l^jg 
9-5974317  I  A,, 
9-5974932 
9-597  5547 


9.5976162 


9-5976777 
9-5977392 
9-597  8007 
9.597  8622 
95979237 


615 
615 
615 
615 
615 
615 
615 
615 
615 
614 
615 
615 
614 
615 
. 614 

9-598  4154  I  614 
9.5984-768  i  ^ 


9-597  9852 
9.598  0467 
9.598  io8i 
9.598  1696 
9.5982311 
9-598  2925 
9-5983540 


9.5985382 
9-598  5997 
9.598  6611 


9-5987225 
9-598  7839 
9.5988453 
9.598  9067 

9.598  9680 

9.599  0294 


9-599  0908 
Cotg 


il.  c 


0.404  6025 

o".404  5407 
0.404  4790 
0.4044173 
0.404355  s 
0.404  2938 


0.4042321 


0.403  4305 
0.403  3688 
0.403  3072 
0.403  2456 
0.403  1840 


0.403  1224 


0.403  0608 
0.402  9992 
0.402  9377 
0.402  8761 
0.402  8145 


0.4027530 


0.402  6914 
0.402  6299 
0.402  5683 
0.402  5068 
0.4024453 


0.402  3838 
0.402  3223 
0.402  2608 
0.402  1993 
0.402  1378 
0.402  0763 


0.402  0148 

"5::^95'33 

0.401  8919 
0.401  8304 
0.4CI  7689 

0.401  7075 


0.401  6460 
0.401  5846 
0.401  5232 
0.4CI  4618 
0.401  4003 
0.401  3389 

C.4C1  aiOi 
0.401  1547 
0.401  0933 
0.401  0320 
0.400  9706 
0.400  9092 


Cos 

9686779 


968  6696 
9686613 
968  6530 
968  6447 
968  6364 
^'6T628i" 
9686198 
9686115 
968  6032 
968  5949 
968  5866 

968  57^3 
968  5700 
9685617 
9685534 
968  5450 
968  5367 
968  5284 
968  5201 
9685118 
968  5035 
9684952 
9684868 


9684785 


4702 
9684619 
9684535 
9684452 
9684369 


Tang 


9684286 


4202 
968  4119 
968  4036 

9683952  3^ 

ofi8  -iXfio  *3 


968  3869 


968  J2^ 
968  3702 
968  3619 
9683535 
968  3452 
9-9683369 
9683285 
968  3202 
9683118 
968  3035 
968  2951 
968  2868 

^6811784" 
968  2701 
9682617 
968  2534 
968  2450 
968  2367 
9682283" 

968  2200 
968  2I16 
.968  2032 
968  1049 
968  1865 


968  1781 

Sin 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


20 


68^ 


a?' 


4S6 


21 


Sin 

.1.  j  Tang   |<l.c. 

Cotg 

Cos 

- 
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40 

41 
42 
43 
44 
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40 
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49 

o 

lO 
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40 
50 
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10 
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40 
50 

0 
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20 
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40 
50 

0 
10 
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30 
40 
50 

0 
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40 
50 

0 

10 

20 
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0 
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20 

30 
40 

SO 
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10 

20 

30 
40 

50 
0 
10 
20 
30 
40 
50 
0 
to 
20 
30 
40 
50 
0 

9.567  26S9 

530 
530 
530 
530 
529 
530 
529 

530 
529 
529 

530 
529 

529 
529 
529 
529 
528 
529 
529 
528 

l?^ 
528 
528 
529 

5^7 
528 
528 

527 
518 

5^7 

527 

5^7 
5-7 
5^7 
517 

5^7 

517 
516 

in 

526 
52O 
516 

5-6 

^1 
526 

5=5 
526 
526 

9.599  0908 

9.5991521 
9.5992135 
9.599  2748 
9.599  3361 
9-599  3975 

613 
614 

613 

614 
613 
613 

614 

613 

"^ 

613 

6x3 

612 

613 
612 

6I3 

612 

612 

613 

6ii 

612 
612 
612 

612 
612 
612 

612 

611 

612 
612 
611 
612 
611 
611 
612 
611 
611 
611 
611 
611 
611 
611 

Ins 
610 
611 
611 
610 
611 
610 
610 
611 
610 
6io 
610 
610 
610 

0.400  9092 

9.968  1781 

83 

s 
S 

83 

84 
84 

1 

84 
84 

% 
84 
84 
84 

84 

84 

It 

83 
84 
84 
84 

84 
84 

si 

85 

li 

84 

64 

84 
84 
85 
84 

It 

84 

85 
84 
84 
84 
85 
84 
84 

11 

84 
85 

0 

50 
40 
30 

zo 
10 

0 

50 
40 

30 

20 
10 
0 

50 
40 
30 

20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 
30 

20 
10 

0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 

40 

30 
20 
10 
0 

SO 
40 
30 
20 
10 
0 

SO 
40 
30 

20 
10 
0 

20 

19 
18 
17 
16 
15 
14 
18 
12 
11 
10 

9.5673119 
9-567  3749 
9.567  4279 
9.567  4809 

9-567  533» 

0.400  8479 
0.400  7865 
0.4007252 
0.400  6638 
0.400  6025 

9.968  1698 
9.968  1 6 14 
9.968  1530 
9-968  1447 
9-968  1363 

9.567  5868 

9.5994588 

0.4005412 

9.968  1279 

9.5676397 
9.567  6927 
9.5677456 
9.5677985 
9-5678515 

9.3995202 
9.5995815 
9.599  6428. 
9.5997041' 
9-599  7654 
9-599  S267 
9.599  8880 

9-599  9493 
96000105 

9.000  3"  18 
9.600  133  I 
9.600  1943 

0.400  4798 
0.4004185 
0.400  3572 
0.400  2959 
0.400  2346 

9.968  1 196 
9.968  1 112 
9.968  1028 
9.9680944 
9.9680861 

9.567  9044 

0.400  1733 

9.968  0777 

9.567  9573 
9.5680102 
9.5680631 

9.568  1 160 
9.568  1688 
9.568  2217 

0.400  1 1 20 
0.400  0507 
0.399  9895 
0.399  9282 
0.399  8669 

9.968  0693 
9.968  0609 
9.968  0525 
9.968  0442 
9.9680358 
9.968  0274 

0.399  8057 

9.568  2746 
9.5683274 
9.568  3803 
9.5684331 
9.5684859 
9.5685387 
9.56S5916 
9.568  6444 
9.568  6972 
9.5687500 
9.568  8028 

9.6002556 
9.6003168 
9.600  3780 
9.6004393 
9.600  5005 
9.6005617 
9.600  6229 
9.600  6841 
9.6007453 
9.600  8065 
9.600  8677 

0-399  7444 
03996832 
0.399  6220 
0.399  5607 
0.399  4995 
0-399  4383 

9.968  0190 
9.968  0106 
9.968  0022 
9-967  9938 
9.967  9854 

9-967  9771 

0-399  3771 
0.3993159 
0.399  2547 
0.399  1955 
C.399  1323 

9-967  9687 
9.967  9603 
9.9679519 

9967  9435 
9.9679351 

9.5688555 

9.600  9289 

0.399  07 1 1 

9.967  9267 
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86 

86 

0 

86 

50 

86 

40 

V. 

30 
20 

86 

10 

50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


Cos 


Coti 


d.  c.      Tang 


Sin 


67^ 


424 


22' 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


3° 


Sin 


9-579  7772 


9-579  8284 
9.579  8796 
9.579  9309 
9.5799821 
9-5800333 


9.5800845 


9-5801357 
9.5801869 
9.580  2381 
9.5802893 
9.580  3405 


9.5803917 


9.581  0052 


9.581  0563 
9.581  1073 
9.581  1584 
9.581  2095 
9.581  2605 


9.581  3116 


9.581  3626 
9.5814136 
9.581  4647 
9-5815157 
9.5815667 


9-581  6177 


9.581  6687 
9.581  7197 
9.581  7707 
9.581  8216 
9.581  8726 


5i  9236 


9.581  9745 
9.5820255 
9.5820764 

9.582  1273 
9.5821783 


9.582  2292 
9.582  280T 
9.5823310 
9.5823819 
9.5824328 
95824837 
9-58"2  5345 


9.5825854 
9.5826363 
9.5826871 
9-5827380 
9.5827888 


9.5828397 


Cos 


Tang 

9.613  6407 
9.613  7006 
9.613  7605 
9.613  8204 
9.613  8802 
9^139401 


9.6140000 
9.6140598 
9.6141197 
9.614  1796 
9.6142394 
9.6142992 


9.614359] 


9.6144189 
9.6144787 
9.6145386 
9.6145984 
9.6146582 


9.6147180 

9.614  7778 
9.6148376 
9.6148973 
9.6149571 

9.615  0169 


9.615  0766 
9.615  136;^: 
9.615  1962 
9.6152559 
9-6153157 
9-6153754 


9-6154351 


9.615  4948 
9.615  5546 
9.6156143 
9.615  6740 
9-6157337 


9.615  7934 
9.615  8531 
9.615  9127 

9.615  9724 

9.616  0321 
9.6160918 


9.616  1514 
9.616  2111 
9.6162707 
9.6163304 
9.6163900 
9.6164496 


9.616  5093 
9.6165689 
9.6166285 

9.616  688i 
9.6167477 
9.6168073 

9.6168669 

9.616  9265 
9.6169861 
9.6170456 

9.617  1052 
9.617  1648 

2243 


Cotg 


d.  c 


(i.e. 


Cotg 
0-3863593 


0.386  2994 
0.386  2395 
0.386  1796 
0.386  1198 
0.3860599 


0.386  0000 


0.385  9402 
0.385  8803 
0.385  8204 
0.385  7606 
0.385  7008 


0.385  6409 


0.3855811 
0.3855213 
0.385  4614 
0.385  4016 
0.385  3418 


0.385  2820 


0.385  2222 
0.385 1624 
0.385 1027 
0.385  0429 
0-3849831 


0.3849234 


0.384  8636 
0.384  8038 
0.384  7441 
0.384  6843 
0.384  6246 


0.384  5649 


0.384  5052 
0.3844454 
0.3843857 
0.3843260 
0.384  2663 


0.384  2066 
0.384  1469 
0.384  0873 
0.3840276 

0.383  9679 
0.383  9082 


0.383  8486 


0.38343" 
0-3833715 
0.3833119 
0.383  2523 
0.383 1927 


0.383 1331 


0.383  0735 
0.383  0139 
0.382  9544 
0.382  8948 
0.382  8352 
0.3827757 

Tanc 


Cos 

9.966  1365 


9.966  1278 
9.966  1192 
9.966  1105 
9.966  1019 
9.966  0932 


9.966  0846 


9.966  0759 
9.966  0672 
9.966  0586 
9.966  0499 
9.966  0413 


9.9660326 


9.966  0239 
9.9660153 
9.966  0066 
9.965  9979 
9.965  9893 


9.965  9806 


9.965  9719 
9.965  9632 
9.965  9546 
9.965  9459 
9965  9372 


9.965  9285 


9-965  9199 
9.9659112 
9.965  9025 
9.965  8938 
9.9658851 


9.965  8764 


9.965  8678 
9.965  8591 

9-965  8504 
9.965  8417 

9965  8330 


9.965  8243 
9.965  8156 
9.965  8069 
9.965  7982 
9.965  789? 
9.965  780B 


9.965  7721 


9.965  7634 

9-965  7547 
9.965  7460 

9-965  7373 
9.965  7286 

~9-965"7J99 


9.9657112 
9.965  7025 
9.965  693  8 
9.965  6851 
9.965  6764 
9.965  6677 


9.965  6589 
9.965  6502 
9.965  6415 
9.965  6328 
9.965  6241^ 
9.965  6153 

Sin 


87 


67^ 


22' 


iif> 


30 


31 


^ 


32 


33 


34 


35 


38 


3y 


40 


3'^ 
I  4° 


i  40 

i  ° 

i  'o 
i    20 

30 
40 
50 

o 

10 

20 
30 
40 
50 


Sin 

9^828397^1 

95828905! 

9.5819413 

9.5829921 

9.5830429 

9-5830937 

9-583  H45 


9.583  4.^91 


9-583  4999 
9.583  5506 
9.583  6014 
9.5836521 
9.583  7028 


9-583  7535 
9.583  8042 

9.583  8549 
9-583  9056 
9-583  9563 

9.584  0069 


9.5840576 
9-584  1083 
9-584  1589 
9.584  2096. 
9.584  2602 
9.584  3109 


9-5843615 
9.584  4121 
9.5844627 
9-5845133 
9-584  5639 
9.584  6145 

9-5846651 

95847157 
9.584  7662 
9.5848168 
9.584  8674 
9-5849179 


9-584  9685 
9.585  0190 

9-585  069s 
9.585  1201 
9-585  i7'^6 
9-585 --IX 

9-585  ^716 


9.5853221 
9.585  3726 
9.585  4230 
9-585  4735 
9-585  5240 


9-585  5745 
9.585  6249 
9.585  6754 

9-585  7258 
9.585  7762 
9.585  816-7 


9.585  8771 


Co.s 


Tang 

9.617  2243 
9.617  2839 

9.6173434 
9.617  4029 
9.0174625 
9.617  5220 

9^7*58 '5 


9.617  6410 
9.617  7006 
9.617  7601 
9.617  8196 
9-6'7  8790 
9.6179385 


9.617  99X0 
9.6180575 

9.618  1170 
9.618  1764 
9.6182359 


9-6182953 
9.6183548 
9.618  4142 
9.6184737 
9-6185331 
9.6185925 


9.618  6519 
9.618  7113 
9.618  7707 
9.618  8301 
9.618  8895 
9.618  9489 


9.619  0083 


9.6190677 
9.619  1271 
9.619  1864 
9.619  2458 
9.619  3051 


9-6193645 
9.6194238 
9.619  4832 
9.6195425 
9.6196018 
9.619  6612 


9.6200762 
9-6201355 
9.620  1948 
9.620  2540 
9.6203133 
9.6203726 


9.6204318 
9.6204910 
9.6205503 
9.620  6095 
9.620  6O87 
9.620  ':i^'o 
9.6207872 

Cotcr 


;d.c. 

'596 
595 
595 
596 
595 
595 
595 
596 

595 
595 
594 
595 
595 
595 
595 
594 
595 
594 
595 
594 
595 
594 
594 
594 
594 
594 
594 
594 
594 
594 

594 

594 
593 
594 
593 
594 
593 
594 
593 
593 
594 
593 
593 
593 
593 
593 
593 
592 

593 

593 
592 

593 
593 
59^ 
592 

595 
59i 
592 

593 
592 


Cotg 

0-38-7757 
0.382  7161 
0.382  6566 
0.3825971 
03825375 
0.3824780 

0.3824185 


0.382  3590 
0.382  2994 
0.382  2399 
0.382 1804 
0.382  1210 


0.3820615 


0.3820020 
0.381 9425 
0.381  8830 
0.381  8236 
0.381  7641 


0.381  7047 


0.381  6452 
0.381  5858 
0.381  5263 
0.381 4669 
0.381  4075 


0.381 3481 
0381  2887 
0.381  2293 
0.381 1699 
0.381 1105 
0.581  0511 


0.3809917 


0.3809323 
0.3808729 
0.3808136 
0.3807542 
0.380  6949 
0.380  675V 


0.380  2202 
0.380 1609 
0.380 1016 
C.3800423 
0-3799830 


0.3799238 


0.379  8645 
0.3798052 
0.379  7460 
0.379  6867 
0.379  6i74 


0.379  5682 


0.379  5090 
0-379  4497 
0.379  3905 
0.3793313 
0.379  2720 


(I.e. 


0.379  2128 
Tang 


L03 

9  9C5_6i53^ 
9.965  6066 
9.965  5979 
9.965  5892 
9.965  5805 
99655717 


9.965  5630 


9-965  5543 
9-965  5455 
9.965  5368 
9.965  5281 
99655193 


9.965  5106 


9.965  5019 

9-965  4931 
9.965  4844 

9-965  4757 
9.965  4669 


9.965  4582 


9-965  4494 
9.965  4407 

9-9654319 
9.965  4232 
9.965  4144 


9.9654057 


9-965  3969 
9.965  3882 

9965  3794 
9.965  3707 
9.965  3619 


9.9653532 


9.965  2918 
9.965  2831 

9-965  2743 
9.965  2655 
9.965  2568 
9.965  2480 

9965  -392 
9-965  2304 
9.965  2217 
9.965  2129 
9.965  2041 

9-965  1953 


9.965  1866 
9.965  1778 
9.965  1690 
9.965  1602 
9.965  1514 


9.965  1426 

9-965  »339 
9.905  1251 
9.905  1163 
9.965  1075 
9-965  0987 


9.965  0899 
Sin 


30 


•29 


50 
40 
30 
20 
10 

o 

50, 

40  I 

30 

20 
10 


28 


27 


26 


25 


24 


23 


22 


!-21 


20 


67* 


436 


22* 


s:a 

d. 

Tang  jd.  c.   Cotg 

Cos   id. 

" 

1 

'.40 

o 

10 

9.5858771 

504 

9.6207872 

592 

59^ 

592 

59^ 
591 
591 
592 

0.379  2128 

9.9650899 

88 

0 

50 

20 

9-585  9175 

9.620  8464 

0.3791536 

9.965  0811 

20 

9.585  97-79 

504 

9.6209056 

0.3790944 

9965  0723  i  88  1 

40  1 

^0 

9.586  0283 1  ^^'i: 

9.620  9648 

0.3790352 

9.965  0635  j  gg 

30 

I 

40 

9.5860787 

i"i 

9.621  0240 

0.378^760 

9.965  0547  1  s«  1 

20 

1 

41 

50 
o 

lO 

9.586 1291 

503 

9.621  0831 

0.3789169 

9.965  0459 

88 

10 
0 
50 

,9 

9.586 1795 

9.621  1423 
9.62J  2015 

0-3788577 
0.3787985 

9.9650371 
9.965  0283 

88 

8*! 

9.586  2298 

20 

9.586  2S02 

504 

9.621  2607 

59' 

0.3-787393 

9.965  0195 

«« 

40 

lO 

9.586  3305 

9.621  3198 

0.378  6802 

9.9650107  8s 
99650019  ss 

30 

40 

9.586  3809 

9.621  3790  ^^,  1 

0.378  6210 

2C 

4-2 

50 
0 

9.5864312 

503 

504 

503 

9.621  4381 

592 
591 

0.3785619 

9.9649931  j 

88 
88 

10 
0 

18 

9.5864816 

9.621  4973 

0.378  5027 

9.964  9843  1 

10 

9.5865319 

9.621  5564 

0.3784436 

9.9649755  Igg 

50 

1 

20 

9.5865822 

9.621  6155 

0.378  3845 

9.9649667  I  gg 

40 

^0 

9.586  6325 

5=>3 

9.621  6747 

0.3783253 

9-964  95791  88 

30 

4c 

9.5866829 

504 

9.621  7338 

591 
59^ 
591 
591 
591 

c  378  2662 

9-964  949'  1  ss 

20 

43 

50 

0 

10 

9.5867332 

9-5 "b  7835 
9.5S68337 

5-Jj 
503 
502 

9.621  7929 

0.378  2071 

9-964  9403 

89 
88 

S8 

10 

0 

50 

17 

9.621  8520 

0.378  1480 
0.378  0889 

9.9649314 

9.621  9111 

9  964  9226 

20 

9.5868840 

9.621  9702 

0.3780298 

9.9649138  88 

40 

;o 

9-5«6  9343 

9.622  0293 

0.377  9  '07 

0.9649050  gg 

30 

1 

40 

9.5S6  9846  ■  i"^ 

9.622  0S84 

59' 
591 
59c 

0.377  9116 

9.9048962  gg 

20 

;  44 

50 
0 
10 

9.587  0348 

503 
502 

o.ti.^  14T5 

0.377  8525 

99648874  To 

10 

0 

so 

16 

9.5870851 

9.622  2066 
9.622  2656 

0-377  7934 

9.9648785 

88 
88 

9-587  1353 

o.3''7  7344 

9.964  8697 

20 

9.587  1856 

503 

9.6223247 

591 

0.3776753 

9.964  8609  1  gg 

40 

^0 

9-587 -358 

9.622  3838 

0.377  6162 

9-9648521!^; 
9.964  8432  1  g^ 

30 

40 

9.587  2860 

3UI 

9.62244-8 

0.377  557- 

20 

1 

50 

9-587  3363 

503 
502 

r 

9.622  5019 

0.3774981 

9.964  6344  1  gg 

10 

|4r, 

0 

9.587  3S65 

9.622  5609 

590 

0.3774591 

9.964  8256 

89 

0 

SO 

ir> 

.0 

9.587436-7 

9.622  6199 

0.377  3801 

9.964  8167 

!  -o 

9.5S74869 

502 

9.622  6790 

0.377  3210 

9.964  8079  i  88 

40 

30 

9-5875371 

,U- 

Q. 622  7380 

590 

0.377  2620 

9.964  7991  jg 
9-964  7902  1  xA 

30 

40 

9-5875873  i  ^xr 

9.622  7970 

0.3-7  -030 

20 

4G 

50 

0 

9-587637515°^ 

9.622  S560 

590 
590 

0.377  1440 

9-964  7814 

88 

10 
0 

14 

9,587  6876 

'■'u 

9.622  9150 

0.377  0850 

9.964  7726 

10 

9.5877378 

9.622  9740 

0.377  0260 

99647637  83 

SO 

20 

9.587  7880 

i^- 

9.623  0330 

590 

0.3769670 

9-9647549  88 

40 

^0 

9.5878381 

501 

9.613  0920 

0.376  9080 
0.376  8490 

9.9647461  So 
99647372  XX 

30 

40 

9-587  8883 

502 

9.623  1510 

20 

47 

50 
0 

10 

9-5879384 

501 
501 
501 

9.623  2100 

590 
590 
590 
589 

0.376  7900 

9.904  7284 

89 

10 
0 
50 

13 

9.5S79885 

9.5880386 

9.623  2690 
9.623  3280 

0.3767310 

9.9647195 

88 

?? 

0.376  6720 

9.9647107 

20 

9.5880888 

502 

9.623  3869 

0.376  6131 

9.964  7018 

40 

lO 

9.588 1389 

501 

9.623  4459 

589 
590 
589 
590 
589 
589 
589 
589 
590 

589 

589 
588 
589 
589 
589 

0.3765541 

9.964  6930 

8S 

30 

40 

9.588 1890 

501 

9.623  5048 

0.3764952 

9.964  6842 

89 

88 

89 

88 

20 

48 

50 

0 

10 

9.588  2391 
9.588  2S92 

501 
501 

501 

9.6235638 

0.376  4362 

9.9646753 

10 
0 

50 

u   ^ 

9.623  6127 

0.376  3773 

9.964  6665 

9-588  3393 

9.6236817 

0.3763183 

9.964  6576 

20 

9.588  3893 

500 

9.623  7406 

0.376  259^ 

9.964  6488 

89 
89 

88 

40 

^0 

9-5884394 

501 

9.623  7995 

0.376  2005 

9-964  6399 

50 

40 

9.5884895 

9-623  8584 

0.376  1416 

9.9646310 

20 

49 

50 
0 
10 

95885395 

501 
500 

9.6239173 

0.3760827 

9.9646222 

89 
88 
89 

SS 

10 
0 

50 

11  i 

9.588  5896 

9.6239763 

0.3760237 

9.9646133 

9.588  6390 

9.6240352 

0.375  9648 

9.964  604s 

20 

9.5886897 

9.6240941 

0.375  905') 

9-964  5956 
^.964  586S 

40 

^0 

9.588  7397 

9.624  1529 

0.3758471 

89 

89 
88 

30 

40 

9.5887897 

500 

9.624  2118 

C.375  7882 

99645779 

20 

50 

9.588  8307 
9.588  8897 

500 
503 

9.624  2707 

0.375  7293 

9.964  5690 

10 
0 

10 

50  !   o 

9.624  3296 

0.375  6704 

9.964  5602 

' 

" 

Co.     d. 

Cotg 

d.c. 

Tang 

Sin 

d. 

JL 

'   ; 

67* 


4if« 


10 


Sin 

9.591  8780 

9-591  9-76 
9-591  977a 

9.592  o;68 
9.5920764 
9-59-1-59 


959-1755 


9.5922251 
9.592  2746 
9-59- 3^42- 
9-59=3737 
9-59=  4=3  = 
9.5924728 
9.5925223 
9.5925718 
9.5926213 
9.592  6708 
^5927203 

9.592  7698 
9.5928193 
9-59=  8687 
9.5929182 
9.5929677 

9.593  0171 


496 
496 
496 
496 

495 
496 

496 

495 
496 

495 
495 
496 

495 
495 
495 
495 
495 
495 
495 
494 
495 
495 
494 
495 
494 
494 
495 
494 
494 
494 

.!494 
9.59341251 

9-593  4619  rr: 

9-593  51X3  J94 
9-593  5607  11; 
9-593  6ioo|^j^ 

i^93i594L94 
9-593  7088  21 
9.5937581    J93 

9-593  8075    ll; 

9.593  8568  jJ9 

9-593  9061  I  III 
j-593  9555  I  ^^3 

9.594  0048  i 
9-5940541;;^^^ 
9.594  '034   III 
9-594  15=7    III 


9-593  ^^^6 
9.593  1160 
9-593  1654 
9-593  =149 
9-593  =643 
9-5933137 


9-593  363JI 


9.5942020 
9-594=513 
9-594  3006 
9.594  3498 
9-5943991 
9-594  4484 
9.5944976 

9.594  5469 
9.594  5961 
9-5946453 
9-594  6946 
9-5947458 
9-594  7950 


9.594  8422 


Cos 


493 
493 
49= 
493 
493 
49= 
493 
49= 
49= 
493 
49= 
49= 
49= 


Tanc'      Id.  c 


9-6=78519 
9.6279105 

9.627  9690 
9.6280275 

9.628  0860 
9.628  1446 


585 

586 
585 
585 

585 

584 
,585 
J  ')^5 


58  = 


9.628  963s 
9.6290216 
9.6290801 

9.629  1385 
9.629  1969 


9-6=9  =553 


9.6293137 
9.6293721 
9.629  4305 
9.629  4889 
9.629  5473 


9-6=9  6057 


9.628  2031 
"9.6282616 
9.628  3201 
9.628  3786 
9.6284371 
9.628  4955 
9.628  5540 
9.6286125 
9.6286710  -0- 
9.6287294  ll\ 
9.6287879  \ll 
9-6=8  8463  5«4 
9.628  9048  ^jj^ 

584 
585 
584 
584 
584 
584 
584 
584 
584 
584 
584 

584 

583 
584 
583 
584 

583 
584 
583 
583 
584 
583 
583 
583 
583 

583 

583 
583 

583 

583 
582 

583 

582 

582 

583 

58= 

5f- 
582 


g.629  6641 

9-6=9  7==4 
9.629  7808 
9.6298391 
9.629  8975 


9.6299558 


9.630  0142 
9.6300725 
9.650  1308 
9.6301892 
9.630  2475 
9.6303058 
9.630  3641 
9.630  4224 
9.6304807 
9.630  5390 
±^.3^5973 
9.6306556 

9.630T139 
9.6307721 
9.630  8304 
9.6308887 

9.630  9469 
9.6310052 
9.6310634 

9.631  1216 
9.631  1799 
9.6512381 
9.6312963 

9-631  3545 


Cots 


(i.e. 


Cot- 

0.372  1481 
0.3720895 
0.3720310 
0.371  9725 
0.371  9140 
0-37I  8554 


0.371  7969 
0.371  7384 
0.371  6799 
0.371  6214 
0.371  5629 
0.371  5045 


0.371  4460 


0.371  3875 
0.571  3290 
0.371  2706 
o.3''i  2121 
0-371  1537 


0.371  0952 


0.371  0368 
0.370  9784 
0.3709199 
0.3708615 
0.370  8031 


0.370  7447 
0.3706863 
0.370  62-9 
0-3705695 
0.3705111 
0.3704527 


0-370  3943 


0-3703359 
0.3702776 
0.3702192 
0.370  1609 
0.370  1025 


0.370044: 


0.3699858 
0.369  9275 
0.369  8692 
0.369  8108 

0-369  75=5 


.369  6942 


0.3696359 
0.3695776 
0.3695193 
0.369  4610 
0.369  4027 


0.309  3444 


0.569  2861 
0.369  2279 
0.369  1696 
C.369  1113 
0.3690531 


0.368  9948 
0.368  9366 
0.368  8784 
0.568  8201 
0.5687619 
0.368  7057 


0.368  6455 
Tang 


Cos 


9.964  0261 
9.964  0171 

9.964  0082 
9.963  9993 
9.963  9903 

9.965  9814 


9.965  9724 

9-963  9635 
9-963  9545 
9-963  9456 
9.963  9366 
9-963  9=77 


9-9639187 


9.963  9098 
9.963  9008 
9.965  8919 
9.963  8829 
9.963  8740 


9.963  8650 
9.963  8561 
9.963  8471 
9.963  8381 
g.963  8292 
9.965  8202 


9-963  7574 


9.963  7484 

9-963  7395 
9.963  7305 
9.963  7215 
9-963  71=5 


9.965  7056 


9.965  6946 
9.965  6856 
9.965  6766 
9.963  6676 
9.963  6586 


9.963  6496 


9-963  6407 
9.9636517 
9.965  6227 
9.9636137 
9.965  6047 


9-963  595: 


9-963  5867 
9-963  5777 
9-963  5687 
9-963  5597 
9-963  5507 


9-9635417 

9-963  55=7 
9.963  5257 
9.9655147 
9-963  5057 
9.963  4967 

9.963  4877 

Sin 


66* 


23' 


4t9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


20 


5° 


Sin 

9.594  8^22 


9.5948914 
9.5949406 

9-594  9«98  ^Z 
9.595  0390 
9.595  c88i 


9-595  1373 


9.595  1865 
9-595  2356 
9.595  2848 

9-595  3339 
9-595  3^31 


9.5954322 


9-595  4S13 
9-595  5304 
9-595  5795 
9.595  6;8b 

9-595  6777 


9-595  72« 


9-595  7759 
9.595  8250 
9-595  8740 
9-595  9-31 
9.595  9722 


9.5960212 


9.596  0703 
9.596  1 193 
9.596  1683 
9.596  2174 
9.596  2664 


9.5963154 


9.596  3644 
9-5964134 
9.596  4O24 
9.596  5 1 14 
9.596  5603 


9.596  6093 


9.596  6583 
9.596  7072 
9.596  7562 
9.596  8051 
9.596  8541 


9.596  9030 


490 
489 
490 
^89 
489 
489 
490 
489 
489 
489 
488 
489 
489 
489 
488 

—  489 

9.5974897_  ^gg 


9.5969519 

9.S97<:^oo8 
9-597  0498 
9.597  0987 
9.597  1476 


9-597  '96: 


9-597  2453 
9-597  2942 
9-597  3431 
9-597  39io 
9.597  4408 


9-5975385  ,89 

9-5975874  Yn 

95976362  ^88 
9-597  6850 
9-597  7338 


492 
491 
492 
492 
491 
492 
491 
492 
491 

491 
491 

491 
491 
491 
491 
491 
491 
490 
491 
491 
490 
491 
490 
N90 
491 
490 
490 

490 

490 
490 
490 
489 
490 
490 


9.597  7827 
Cos 


9-63' 3545 
9.631  4127 
9.631  4710 
9.631  5292 
9.631  5874 
9.6316455 


9-631  7037 
9.631  7619 
9.631  8:01 
9.631  8782 
9.631  9364 
9.651  9946 


9.6320527 
9.632  11C9 
9.632  1690 
9.6322271 
9.6322853 
963-3434 
9.632  4C1 5 


9.6324596 
9.6325x77 

9-6325759 
9.632  6340 
9.632  6920 


9.632  7501 
9.6328082 
9.6328663 
9.632  9244 
9.632  9824 
g.6330405 


1.633  0985 


9.633  1566 
9.633  2146 
9-633  2727 
9-033  3307 
9.633  3887 


9.633  4468 
9.633  5048" 
9.633  5628 
9.633  6208 
9.633  6788 
9.633  7368 


9-6?3  7948 


9.633  8528 
9.633  9108 

9.633  9687 
9.0340267 

9.634  0847 
9.634  1426 


d.  c.        Cofg 


0.368  6455 


9.634  20C6 

9.6342585 
9.6343165 

9.634  3744 
9.6344324  I 


0.3685873 
0.368  5290 
0.368  4708 
0.3684126 
0-3683545 


0.368  2963 


0.3682381 
0.368  1799 
0.368  1218 
0.3680636 
0.3680054 


0.367  9473 


0.367  8891 
0.367  8310 
0.367  7729 
0.3677147 
0.367  6566 


0.367  5985 


0.367  5404 
0.367  4823 
0.367  4241 
0.367  3660 
0.367  3080 


0.367  2499 


0.367  1918 
0.367  1337 
0.3670756 
0.367  0176 
0.3669595 


9.634  4903 


9.634  5482 
9.634  6061 
9.634  6640 
9.634  7220 
9.6347799 
9-634  8378 


582 

583 

582 

58 

58 

58 

58 

58 

58 
58 
58 

% 
II 

58 

58 

^8 

58: 

^l 
58' 

58 
58 

58 
58: 
580 

5^ 
58' 

58 

580 

5^ 
580 

580 

58 

580 

<;8o 

580 

580 

580 

580 

580 

580 

579 
580 
580 
579 
580 

580 
580 
c-o  1^36^^097 

^:<^  0.365  3939 

^So  i  °-365  3360 

H  0.365  2780 

-"  -'  1  0.365  2201 

5:9!  ^  ^ 


0.366  9015 


0.366  8434 
0.366  7854 
0.366  7273 
0.366  6693 
0.366  6113 


0.3665532 


0.3664952 
0.3664372 

0.366  3792 
0.366  3212 
0.366  2632 


0.366  205: 


0.366  1472 
0.3660892 
0.3660313 

0.365  9733 
0.3659153 


5658 


574 


0365  7994 
0.365  7415 
0.365  6835 
0.365  6256 
i  0-365  5676 


i  0.365  1622 


Cots   Id.  c.i  Tant 


9-963  4877 


9.963  4787 
9.963  4696 
9.963  4606 
9.9634516 
9.963  4426 


9-963  4336 


9.963  4246 
9.9634156 
9.963  4065 

9-963  3975 
9.963  3885 


9-963  3795 


9.963  3704 
9.963  3614 
0-963  .^5-4 
9-963  3434 
9-963  3343 


9.963  3253 


9.963  2620 
9.963  2530 
9-963  2440 
9-963  -349 
9.963  2259 


9.963  2168 


9.963  2078 
9.963  1987 
9.963  1897 
9.963  1806 
9.963  1716 


9963  1625 


9-963  1535 
9.963  1444 
9963  1354 
9.963  1263 

9-963  I '73 


9.963  1082 


9-9630991 
9.9630901 
9.9630810  l\ 
9.9630719 
9.963  0629 


9.963  053S 


9.963  0447 

9-963  0357 
9.963  0266 
9.963  0175 
9.963  0085 
9.962  9994 


9.962  9903 
9.962  9812 
9.9629721 
9.9629631 
9.962  9540 


9.962  9449 

Sin 


50 


40 


48 


-17 


45 


44 


43 


42 


41 


40 


66' 


430 


23' 


. 

".. 

Sin   1  .1. 

T;in- 

>1.  c.j   Cotg 

Cos 

<1. 

„ 

— 

•20 

O 
10 

.9-597  -«^7  1  ^^^ 

9.634  8378 

578 
579 

579 
579 

13 

579 
578 
579 
578 
579 
578 

578 
578 

^ll 
578 
578 
578 
578 
578 

0.365  162a 

9.962  9449 

91 

0 
50 

40 

9-5978315 

488 
488 
488 
487 
48S 
488 

487 
4S8 
487 
488 
487 
488 
487 
487 
487 
487 
487 
487 
487 
487 
486 

487 
487 
486 

487 

9.6348956 

0.365  1044 

9.9629358 

20 

9.597  S803 

9-6349535 

0.36s  0465 

9.962  9267 

40 

3" 

9.5979291 

9.635  0114 

0.3649886 

9.9629177 

30 

40 

9-597  9779 

9.6350693 

0.364  9307 

9.9629086 

yi 

20 

21 

50 
0 
10 

9.59S0266 

9.635  1272 

0.3648728 
0.3648150 

9.962  8995 
9.962  8904 

9^ 
91 
91 

10 
0 

so 

39 

9.59S0754 

9.635  1850 

9.598  1242 

9.635  2429 

0.3647571 

9.9628813 

20 

9.5981729 

9.635  3007 

0.3646993 

9.9628722 

91 

40 

30 

9.5982217 

9.635  35S6 

0.3646414 

9.9628631 

9^ 

30 

40 

9.598  2704 

9.6354164 

0.364  5836 

9.962  8540 

91 

20 

22 

50 
0 
10 

9.5983192 
9.5983679 

9-635  4743 

0-3645-57 

9.962  8449 

91 
91 

lO 

0 

so 

38 

9.635  5321 
9.635  5899 

0.3644679 

9.962  8358 

9.5984167 

0.364  4101 

9.9628267 

20 

9,5984654 

9.635  5477 

0-364  3523 

9.9628176 

9^ 

40 

30 

9.598  5141 

9.635  7056 

0.364  2944 

9.962  8085 

91 

30*. 

40 

9.598  5628 

9-635  7634 

0.364  2366 

9.962  7994 

20 

■2:] 

50 
0 
10 

?J9^ill5_ 
9.598  6602 
9.5987087 

9.635  8212 

0.3641788 

9.962  7903 

91 
91 

10 

0 
SO 

37 

9.635  8790 

0.364  I2IO 

9.962  7S12 

9.635  9368 

0.3640632 

9.9627721 

20 

9.598  7576 

9.635  9946 

0.364  0054 

9.962  7630 

91 

40 

30 

9.598  8063 

9.6360524 

0.363  9476 
0.363  88Q9 

9.9627539 

30 

140 

9.598  8549 

9.636  IIOI 

1 

577 
578 

578 
577 

577 

9-9617448 

20 

24 

50 
0 

30 

9.598  9036 

9.636  1679 

0.363  8321 

9.962  7357 

91 
91 

10 
0 

SO 

36 

9598  9523 

9.6362257 

0-363  7743 

9.962  7266 

9.5990009 

9.636  2834 

0.363  7166 

9.9627175 

20 

9.599  0496 

9.6363412 

0.363  6588 

9.962  7084 

91 

40 

30 

9-59909821-^6 
9-599  1468  1  "tx^ 

9.6363990 

0.363  6010 

9.962  6992 

9^ 

30 

40 

'}  636  4567 

0.363  5433 

9.962  6901 

20 

50 

9-599  1955 

486 

9.6365144 

0.363  4856 

9.962  6810 

91 
91 

91 

10 

0 
50 

35 

2;>      o 

9.5992441 

486 

486 
486 
486 
486 
486 
485 
486 
486 
485 
486 
485 
4S6 

485 

485 
485 
485 
485 

485 

4S5 
485 

485 

9.636  5722 

0.363  4278 

9.9626719 

1 

ro 

9.599  =9^7 

9.636  6299 

0.363  3701 

9.962  6628 

20 

9-599  34J3 

9.6366876 

578 

577 
577 
577 
577 

0.363  3124 

9.962  6537 

91 

40 

30 

9.5993899 

9.636  7454 

0-363  2546 

9.962  6445 

9^ 

30 

40 

9-599  43«5 

9.6368031 

0.363  1969 

9.9626354 

20 

26 

0 
10 

9-5994871 
9-599  5357 
9-599  5842 

9.636  8608 
9.6369185 

0.363  1392 

9.962  6263 

91 
91 
92 

10 
0 
SO 

34 

0.363  0815 

9.9626172 

9.6369761 

0.363  0238 

9.962  6080 

20 

9.5996328 

9-6370339 

5/7 
577 
577 
577 
576 

577 
577 
576 

576 
577 
576 
576 

0.362  9661 

9.962  5989 

91 

40 

30 

9.5996814 

9.6370916 

0.362  9084 

9.962  5898 

91 

30 

40 

9-599  7-99 

9  637  1493 

0.362  8507 

9.962  5806 

20 

1 

50 
0 
10 

9-5997785 
9.599  8270 

9-599  8756k 

9.637  2070 
9.637  2646 

0.362  7930 

9.9625715 

91 
92 

10 

33 

0.362  7354 

9.962  5624 

9.6373223 

0.3626777 

9.962  5532 

20 

9.5999241 

9.637  3800 

0.362  6100 

9.962  5441 

yi 

40 

30 

9.5999726 

9.6374376 

0.362  5624 

9.962  5350 

30 

40 

9.6000211 

9-637  4953 

0.362  5047 

9.9625258 

20 

1 
28 

50 
0 
10 

9.6000696 

9.6375529 
9.637  6106 
9.6376682 

0.3624471 

9.9625167 

91 
91 

10 
0 

so 

32 

9.600  1181 
9.600  1666^ 

0.362  3894 

9.962  50"6 

0.362  3318 

9.9624984 

20 

9.600  2151 

9.6377258 

0.362  2742 

9.962  4S93 

40 

30 

9.600  2636 

9-6377835  ''i 

9-6378411  \Ll 

0.362  2165 

9.962  4801 

^'■ 

30 

40 

9.600  3121 

0.362  1589 

9.9624710 

91 

lO 

20 

5^ 
0 
10 

9  6cxj  3606 

9-6378987  5:^ 

0.362  1013 
c.362043^ 

9.9624618 
9.9624527 

9-^ 
91 
92 

lO 

0 

so 

31 

9.6004090 
9.60045-5 

485 
4S4 
485 
484 
48  s 
484 

9-^37  9J 63 
9.63S0139 

5t6 
576 

0.361  9861 

9.9624435 

20 

9.6005059 

9.6380715 

0.361  9285 

9.9624344 

40      II 

30 

9.6005544 

9.658  1291 

0.361  8709 

9.9624252 

91 

30 

40 

9.600(1028 

9.638  1S67 

50 
576 
576 

0.361  8133 

9.962  4161 

yi 

to 

30 

50 
0 

9.6006513 
9.6oo'69^' 

_9.638f443_ 
9.638  3C19 

0.361  7557 

9.962  4069 

y-i 

10 

30 

0.361  69S1 

9.961  3978 

''     °l 

U:l 

Co. 

d. 

Cotg  j<J.  c. 

Tang 

Sin 

d. 

" 

' 

66^ 


2B' 


431 


30 


3-2 


I  30 
40 
50 


33 


34 


35 


3(] 


,-  I 


38 


39 


40 


Sin 

9.6006997 
9.600  7481 
9.600  7965 
9.600  8449 
9.600  8933 
9.6009417 


9.6009901 
9.601 0385 
9.601 0869 
9.601 1352 
9.601 1836 
9.601 2320 


9.601 1803 

9.6or  3286 
9.601  3770 
9.6CI  4253 
9.601  4736 
9.601  5220 


9.601  5703 


9.601  6x86 
9.601  6669 
9.601  7152 
9.601  7635 
9.601  8117 


9.601  8600 
9.601  9083 

9.601  9565 

9.602  0048 
9.602  0530 
9.602  1013 


9.602  1495 


9.602  1977 
9.602  2460 
9.602  294a 
9.602  3424 
9.602  3906 
9.6024388 


9.6024870 
9.6025352 
9.60a  5833 
9.602  6315 
9.602  6797 


9.602  7278 


9.602  7760 
9.602  8241 
9.602  8723 
9.602  9204 

9.602  9685 

9.603  0166 


9.603  0648 
9.603  1129 
9.603  1610 
9.603  2091 
9.603  2572 


9.603  3052 
9.603  35^3 
9.603  4014 
9.603  4494 
9.603  4975 
9603  5456 
9.603  5936 

Cos 


Tang 

9.6383019 
9.6383595 
9.638  4170 
96384-46 
9.638  5322 
9.638  5897 


9:^6473 
9.638  7048 
9.658  7624 
9.6388199 

9.638  8774 
9-6j8  9349 

9.639  0500 
9.639  1075 
9.639  1650 
9.6392225 
9.639  2800 


9-6393375 
9.6393950 
9.6394524 
9.6395099 
9.639  5674 
9.639^248 
9.639  6823 

9-639  7397 
9.6397972 
9.639  8546 
9.6399121 
9.639  9695 


9.640  0269 


9.640  0843 
9.-^01418 
9.640  1992 
9.6402566 
9^*^40314° 
9.^40  3714 
9.640  4288 
9.6404861 
9,640  5435 
9.640  6009 
9.6406583 
9.6.^07156 


9.6407730 
9.640  8303 

9.640  8877 
9.6409450 

9.641  0024 


9.641  0597 
9.641  1170 
9.641  1744 
9.6412317 
9.641  2890 
.9*!iL34^5 
9.641  4036 
9.641  4609 
9.641  5182 

9-641  5755 
9.641  6328 
9.641  6900 
9^641  7473 

Cotj; 


1.  C.I   Cofg 

J 

0.361  6981 


.361  6405 
1.36 1  5830 
'■361  5254 
1.361  4678 
1. 361  4103 

..361 2952 
1.361 2376 
1.361 1 801 
1.361  1226 
i.361  0651 


0.361 0075 


3609500 
3608925 
360  8350 
3607775 
3607200 
3606625 
36c  6050 
360  5476 
360  4901 
3604326 
3603:^5- 


1.360  2603 
1.360  2028 
1.360 1454 
1.3600879 
1.3600305 


0.3599731 


'-359  9157 

1.359  S582 
1.359  ^^08 

'-359  "434 
1-359  6860 

1.359  6i86 


•3595711 
■3595139 
■3594565 
-3593991 
-3593417 


-359  "70 
.3591697 
.3591123 

.3590550 
■35»i  9976 


0-358  9403 
0.358  8830 
0.358  8256 
0.358  7683 
0.358  71 10 
I  0^5^6531 
0358  5964 

°-35^539i 
0.3584818 
0.3584245 
0.3583672 
0.358  31C0 


0.3582527 


d.  c. 


Tan' 


Co.«5 
9.962  3978 


9.962  3886 
9.962  3795 
9.962  3T03 
9.9623612 
99^_35Jo 
9.9623428 


9.962  3337 
9.962  3245 
9.9623153 
9.962  5062 
9.962  2970 


9-96^  --878 
9.962  2787 


9.962  2695 
9.962  2603 
9.962  25T1 
9,962  2420 


9^962^^28 
9,962  2236 
99622144 
9.962  2053 
9.962  1961 
9.962  1S69 


9.962  1777 


9.962  1685 
9.962  1593 
9.962  1502 
9.962  1410 
9.962  1318 


9.962  1226 


9.962  1134 
9.962  1042 
9.962  C950 
9.9620858 
9.962  0766 


9.9620674 


9.9620582 
9.962  0490 
9.9620398 
9.962  0306 
9.9620214 


9.962  0122 


9,962  0030 
9.961  9938 
9,961  9846 
9,961  9-54 
9,961  9662 


9.9(51  9569 


g.961  9477 
9.961  9385 
9.9619293 
9.961  9201 
9,961  0109 


9.961  9016 
9.961  8924  I 
9.961883219^ 
9.9618740,^, 
9.961  8647  1  ll 
9961  85551  I' 


9.961  8463  I 

Sin       ! 


5^  I 


30 


•20 


28 


27 


2(1 


25 


23 


21 


20 


m° 


438 


23* 


40 


41 


42 


43 


44 


45 


46 


48 


49 


50 


Sin 
9.603  5936 


9.603  6416 

9.603  68«)7 
9-603  7377 
9.603  7857 
9-603  ^337 
"9.6038817 
9.603  9297 

9.603  9777 

9.604  0257 
9.6040737 
9.6041217 


9.604  1696 


9.604  2176 
9.604  2655 

9-6043135 
9.604  3614 
9.604  4094 
9.6044573 


9.604  5052 
9.6045531 
9.604  601 1 
9.604  6490 
9.604  6969 


9.604  7448 
9.604  7926 
9.604  8405 
9.604  8884 
9.6049363 
9.604  9841 


9.605  0320 


9.605  3668 
9.605  4146 
9.605  4624 
9.605  5102 
9.605  5580 


9.605  6057 


9.605  6535 
9.605  7013 
9.605  7490 
9.605  7968 
9.605  8445 
9.605  8923 


9.605  9400 

9.605  9878 
9.6060355 
9.6060832 

9.606  1309 


9.606  1786 


9.606  2263 
9.606  2740 
9.606  3217 
9.606  3694 
9.6064170 


9.606  4O47 
Cos 


Taug 

9-64'  7473 
9.641  8046 
9.641  8618 
9.641  9191 
9.641  9763 
q.6420336 


d.  C.   Cot2 


9.642  0908 
9642  1481 
9.642  2053 
9.642  2625 
9.6423197 
9-64^3769 
9.6424342 


9.642  4914 
9.642  5486 
9.642  6058 
9.642  6629 
9.642  7201 


9.642  7773 
9.642  8345 
9.642  8917 

9.642  9488 

9.643  0060 
9.6430631 


9-643  J'03 
9.643  1774 
9.643  2346 
9.643  2917 
9.643  3488 
9.643  4060 


9.6434631 


9.643  5202 
9-643  5773 
9-643  6344 
9.6436915 
9.643  7486 
9.643  8057 


9.643  8628 

9-643  919S 

9.643  9769 

9.644  0340 
9.6440910 


9.644  1481 
9.64J  2052 
9.644  2622 
9.6443192 
9.644  3763 
96444333 


9.644  4903 
9.644  5474 
9.644  6044 
9.644  6614 
9.6447184 
9-644  7754 


9.644  8324 
9.644  8894 

9.644  9464 

9.645  0034 
9.645  0603 
9  645  "73 
9.645  1743 


0-358-5^7 
0.358  1954 
0.358  1382 
0.3580809 
0.3580237 
0.357  9664 


0-357909^ 


0.357  8519 
0-357  7947 
0-357  7375 
0.357  6803 
0.3576231 


0-3575658 


0.3575086 
0.3574514 
0.3573942 

0-357  3371 
0.3572799 


0.357  2227 


0.357  1655 
0.357  1083 
0.3570512 
0.356  9940 
0-3569369 


0-356  8797 


0.356  8226 
0.356  7654 
0.356  7083 
0.356  6512 
0.356  5940 


0.356  5369 


0.3564798 
0.3564227 
0.3563656 
0.3563085 
0-356^514 


0-356  X943 
0.3561372 
0.3560802 
0.3560231 
0.355  9660 
0.3559090 


0-3558519 
0.355  7948 
0.355  7378 
0.355  6808 
0.355  6237 
0.355  5667 


0.355  5097 


0.3554526 
0.355  3956 
0.3553386 
0.355  2816 
0.355  2246 


0.355  '676 
0.355  x'o6 
0.3550536 
0.354  9966 
0.3549397 
0.354  8817 


0.354  8»57 


Cotg      (L  c.      Tang 


Cos 


9.961  8463 


9.961  8371 
9.961  8178 
9.961  8186 
9.961  8094 
9.961  8001 


9.961  7909 


9.961  7817 
9.961  7724 
9.961  7632 
9.961  7540 
9-961  7447 


9-96 r  7355 


9.961  7262 
9.961  7170 
9.9617077  Q, 
9.9616985  9^ 
9.961  6892 


9.961  6800 


9.961  6707 
9.961  6615 
9.961  6522 
9.961  6430 
9.9616337 


9.961  6245 


9.961  6152 
9.961  6060 
9.961  5967 
9.961  5874 
9.961  5782 


9.961  5689 


9.961  5596 
9.961  5504 
9.96x5411 
9.961  5318 
9-96  r  5 ^^6 
9.961  5133 


9.961  5040 
9.961  4948 
9.9614855 
9.961  4762 
9.961  4669 


9.961  4576 


9.961  4484 
9.961  4391 
9.961  4298 
9.961  4205 
9.961  4112 


9.961  4020 


9.961  3927 
9.961  3834 
9.961  3741 
9.961  3648 
9-961  3555 


9.961  3462 
9.961  3369 
9.961  3276 
9.9613183 
9.961  3090 
9.961  2997 


9.961 1904 

Sin 


«3* 


as 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


Sia 
9.606  4647 


9.606  SI  14 

9.606  5600 
9.606  6077 
9.606  6553 
9.606  7029 


9.606  7506 


9.606  7982 
9.606  8458 
9.606  8934 
9.606  9410 
9.606  9886 


9607  0362 


9.607  083S 
9.607 1314 
9.607 1789 
9.607  2265 
9.607  2741 


9.607  3216 


9.607  3692 
9.607  4167 
9.607  4643 . 

9-607  5593  i  475 

475 
475 


9*607  6068 


9.607  6543  ! 
9.607  7018  ' 


9.607  7493  .,l'  = 

9.607  796S :  III 


9.607  S443 


9.607  8918 


9.607  9393 

9.607  9867 

9.608  0342 
9.6080817 
9.608  1291 


9.608  1765 


9.608  2240  ; 
9.6082714  I 
9.6083188  ] 
9.6083662  I 
9-6084X371  III 
9.608  46U  I  ^_^ 
9.608  5085   I 

9-6o8  5559  !  */+ 
9.608  6032    J.1^ 

9.608  6506 :  t^J 
9608 6980  m 
9.608  7454 
9.608  7927 
9.60S  8401 
9.608  8874 
9.608  9348 
9.608  9821 


9.609  0294 
9.609  0768 
9.609 1 241 
9.609 1714 
9.609  2187 
9.609  2660 

9^65^1"^ 


Tang   d.  c.l   Cotg 


9-645  »743 


645  2312 
645  2882 

6453451 
645  4021 

645  4590 


645  5160 


645  5729 
645  6298 
645  6868 

645  7437 
645  8006 


645  8575 


645  9144 

645  9713 
64,6  0282 
6460851 

646  1419 


646  1988 


646  2557 
646  3126 
646  3694 
646  4263 
6464831 


646  5400 


646  5968 
6466537 
646  7105 
646  7673 
646  8241 


646; 


646  9378 

646  9946 
6470514 

647  1082 
647  1650 

6^^1777 


647  2785 

6473353 
6473921 
647  4488 
647  5056 


647  5624 


647  6191 
647  6759 
647  73-6 
647  7893 
647  8461 


647  9028 


647  9595 
6480162 

648  0730 
648 1297 
648  1864 


648  2431 
64S  2997 
648  3564 
6484131 
648  4698 
648^265 
9.6485831 


0-354  8257 


0.354  7b»S 
0.3547118 
0.3546549 
0-3545979 
0-3545410 
0.3544840 


0.3544-71 
0.3543702 
0-354313- 
0.3542563 
0.354  1994 


0.354  1425 


0.3540856 
0.3540287 
0.353  9718 
0.3539149 
°:353_858i^ 
0.353  8oi2 


Cos 
9.961  2904 


0-353  7443 
0.353  6874 
0-353  6306 
0-353  5737 
0.3535169 


0.353  4600 


0.3534032 

0.353  3463 
0.353  2895 

o-35i  2327 
0.353  1759 


0.353  "90 


0.353  0622 
0.353  0054 
0.352  9486 
C.352  89 1 S 
0-3528350 


0.352  7783 


0.3527215 
0.352  6647 
0.352  6079 
0.3525512 
0.3524944 


03524376 


0.352  3809 
0.3523241 
0.352  2674 
0.3522107 
c.352  1539 


0.3520972 


0.352  0405 
0.3519838 
0.351  9270 
0.3518703 
0.3518136 


0.3517569 


0.35x7003 
0.351  6436 
0.351  5869 
0.351  5302 
03514735 
0.351  4169 


9610575 
961  0482 
961  C389 
961 0295 
961  0202 


961  2811 
961  2718 
961  2625 
961  2532 
961  2439 


961  2346 


2253 
1160 
2067 
1974 


961  1787 


1694 
1601 
1508 
1415 
1321 


961 1228 


961  1135 
961  1042 
961  0948 
961  0855 
961  0762 


9610668 


961  oiob  I 


961  0015 
9609922, 
960  9S28 

9609735 
9609641 


9609548 


960  9454 
9609361 
960  9268 
9609174 
960  9081 


960  8987 


960  8894 
960  8800 
960  8706 
9608613 
960  8519 


960  8426 


9608332 
9608238 
960  8145 
9608051 
96079  5  8 


960  7864 


960  7770 
960  7677 
960  7583 
960  7489 
960J39J 
960  7302 


10 


Cos      1    d. 


Cotg     jd.  c.     Tang 


28 


M' 


10 


Sin 

9.6093133 
9.609  3606 
9.609  4079 

9.609455* 
9.609  5014 
9.609  5497 


Tang       d.  c. 


9.609  5969 
9.609  6442 
9.6096914 
9.609  7387 
9.609  7^59 
9^098331 


9.609  8803 
9.609  9276 

9.609  9748 
9.6100220 
9.6100692 

9.610  1164 
9.610  1635 


9.610  2107 
9.6102579 
9.610  3050 
9.6103522 
9.610  3994 


9.6104465 
9.6104936 
9.6105408 
9.6105879 
9.6106350 
9.6106821 


9.6107293 


9.610  7764 
9.610  8235 
9.6108705 
9.610  9176 
9.6109647 


9.6110118 


9.6110588 
9.611 1059 

9-6IH530 
9.611  2000 
9.611  2470 


9.611  2941 
9.611  3411 
9.611  3881 
9.6114352 
9.611  4822 
9-6"  5^9^ 


9.611  5762 
9.611  6232 
9.611  6702 
9.6117171 
9.611  7641 
9.611  81H 


9.6118580 
9.611  9050 
9.6119519 
9.6119989 
9.6120458 
9.6120928 
9.61Z  1397 

Co« 


9.648583' 


9.648  6398 
9.648  6965 
9.6487531 
9.648  8098 
9.648  8664 


.648  9230 


9.648  9797 
9.6490363 

9.649  0929 
9.649  1495 
9.649  2062 


9.649  2628 


9.649  3194 
9.649  3760 
9.649  4326 
9.6494891 
9.649  5457 


9.649  6023 

9^9  6589 
9.649  7155 
9.649  7720 
9.649  8286 
9.6498851 


9.649  9417 


9.649  9982 
9.6500548 
9.6501113 

9.650  1678 
9.650  2244 


9.650  2809 


9.6503374 

9-650  3939 
9.650  4504 
9.650  5069 
9.6505634 


9.6506199 


9.6506764 
9.6507329 
9.6507893 
9.650  8458 
9.650  9023 


9.6509587 


9.651  0152 
9.651  0716 
9.651  1281 
9.651  1845 
9.651  2410 


9-65*  ^974 


9.6513538 
9.651  4102 
9.6514667 
9.6515231 
9.651  5795 


965^6359 
9.6516923 
9.6517487 
9.651  8051 
9.651  8614 
9-65i9'7S 
9.6519741 


567 
567 
566 
567 
566 
566 
567 
566 
566 
566 
567 
566 
566 
566 
566 

565 
566 
566 
566 
566 

565 

566 

565 
566 

565 
566 

566 
565 
565 

565 

565 
565 
565 

564 

565 
564 

565 
564 
565 
564 

565 
564 

564 
564 
565 
564 
564 
564 
564 
564 
564 

564 
564 


Cotg 
0.351  4169 


0.351  3602 

0-351  3035 
0.351  2469 
0.351 1902 
0.351 1336 


0.351  0770 


0.3510203 
0.3509637 
0.3509071 
0.350  8505 
0-3507938 


0.3507372 


0.3506806 
0.3506240 
0-35°  5674 
0.3505109 
0-3504543 


0-3503977 
0.3503411 
0.350  2845 
0.350  2280 
0.350  1714 
0.3501149 


0.3500583 


0.350  0016 

0.349945^ 
0.349  8887 
0.349  8322 
0.349  7756 


0.349  7 191 


0.349  6626 
0.349  6061 
•349  5496 
0-3494931 
0.349  4366 


0.349  3801 


0.349  3236 
0.349  2671 
0.349  2107 
0.349  1542 
0.3490977 


0.349  0413 


0.348  9848 
0.348  9284 
0.348  8719 
0.3488155 
0.348  7590 


0.348  7026 
0.348  6462 
0.348  5898 
0-3485333 
0.348  4769 
0.348  4205 


Cos 


9.960  730a 


9.960  7208 
9.9607114 
9.960  7020 
9.960  6927 
9.9606833 


9.960  6739 


9.960  6645 
9.9606551 
9.960  6457 
9.9606364 
9.960  6270 


9.9606176 


9.960  6082 
9.960  5988 
9.960  5894 
9.960  5800 
9.960  5706 


9.9605612 
9.9605518 
9.960  5424 
9.960  5330 
9.9605236 
9.9605142 


9.960  5048 


9.960  4954 
9.960  4860 
9.9604766 
9.9604672 
9.9604578 


9.960  4484 


9.960  4390 
9.960  4296 
9.960  4201 
9.9604107 
9.9604013 


9.9603919 


9.960  3825 
9.9603731 
9.9603636 
9.9603542 
9.960  3448 


9.9603354 


9.9603259 
9.9603165 
9.960  3071 
9.960  2976 
9.9602882 


0.348  3641 

0.348  3077 
0.3482513 
0.348  1949 
0.348  1386 
0.3480822 
c734'8o258 


Cotg       d.  c.      Tanj 

6? 


9.960  2788 
9.960  2693 
9.960  2599 
9.960  2505 
9.960  2410 
9.9602316 


9.960  2222 
9.9602127 

9.960  203  i 

9.960  I93S 
9.960  1844 
9.9601749 


9.960  165s 

Sin 


d,  " 


24'' 


486 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


lO 

9.613  0301 

20 

9.613  0769 

30 

9.613  1237 

40 

9.613  1705 

50 

9.6132173 

0 

9.613  2641 

Sin 

9^6i2_i397 
9.612  i866 
9.6122335 
9.612  2804 
9.6123273 
9.6123742 


9.612421 


9.612  4680 
9.612  5149 
9.612  5617 
9.612  6086 
9.6126555 


9-6i-  7023 
9.6127492 
9.612  7960 
9.6128428 
9.6128897 
9-6129365 
9.6129833 


9.613  3109 
9.6133576 
9.613  4044 
9.613  4511 
9.613  4979 


9.613  5446 


9.613  5914 
9.6136381 
9.613  6848 
9.613  7316 
9.613  7783 


9.613  8250 
9.613  8717 
9.613  9184 

9.613  9651 

9.614  0117 
9.6140584 


9.614  1051 
9.614  1518 
9.614  1984 
9.614  2451 
9.6142917 
9.6143384 


9.6143850 
9.6144316 
9.6144782 
9.6145249 
9.614  5715 
9.614  6181 


9.6146647 
9.614  7113 
9.6147579 
9.6148044 
9.614  8510 
9.6148976 
9.614  9441 

Cos 


469 

469 
469 
469 
469 
469 
469 
469 
468 
469 
469 
468 
469 
468 
468 
469 
468 
46S 
468 
468 
468 
468 
468 
468 
468 
467 
468 
467 
468 
467 

'468 

467 
467 
468 
467 
467 
467 
467 
467 
466 
467 
467 
467 
466 
467 
466 
467 
466 
466 
466 
467 
466 
466 
466 
466 
466 
465 
466 
466 
465 


Tang 
9.6519742 


9.6520306 
9.6520869 
9.652  1433 
9.652  1996 
9.652  2560 


9.6523123 


9.652  36S7 
9.6524250 
9.6524813 
9.6525377 
9.652  5940 
9-65^6503 


9.652  7066 
9.6527629 
9.652  8192 
9.6528755 
9^529318 


9.6521 


9.653  0444 
9.653  1006 
9.653  1569 
9.6532132 
9.653  2694 


9-653  3-57 

9-6533819 
9.6534382 
9.653  4944 
9.653  5507 
9.653  6069 


9.653  6631 


9.653  7194 
9-653  7756 
9.6538318 
9.653  8880 
9.653  9442 


9.6540004 
9.6540566 
9.654  1128 
9.654  1690 
9.6542251 
9.6542813 


9-6543375 
9-6543937 
9-654  4498 
9.654  5060 
9.6545621 
9.6546183 


9.6546744 


9.654  7305 
9.6547867 
9.654  8428 
9.654  8989 
9.6549550 


9-655  oi' 


9.6550673 
9-655  1234 
9655  1795 
9.655  2356 
9-655  -916 
9-655  3477 


d.c 

564 
563 
564 
563 
564 
563 
564 

563 

563 
563 
563 

563 

563 
563 
563 
562 

563 
562 
563 
562 
563 

563 
562 
563 

562 
562 
562 
562 
562 

562 
562 
562 

^t' 
562 

561 

561 

561 

561 

562 
561 
561 

56; 
560 
561 


Cotg 
0.348  0258 


0.347  9694 
0.3479131 
0.347  8567 
0.347  8004 
0-347  7440 


0.347  6877 


0.3476313 

0-347  5750 
0.3475187 
0.347  4623 
0.347  4060 


0-347  3497 

0.347  2934 
0.347  2371 
0.347  1808 
0.347  1245 
0.347  0682 


0.3470119 


0.346  9556 
0.346  8994 
0.3468431 
0.346  7868 
0.346  7306 


0.346  6743 
C.346  6181 
0.3465618 
0.346  5056 
0.346  4493 
0.3463931 


0.346  3369 


0.346  2806 
0.346  2244 
0.346  1682 
0.346  1120 
0.3460558 


0.345  9996 


0.345  9434 
0.345  8872 
0.3458310 
0-345  7749 
0-345  7187 


0.345  6625 


C.345  6063 
0.345  5502 
0.345  4940 
0-345  4379 
0-345  3817 


0.345  3=56 


0.345  2695 

0-345  2133 

0.345  1572 
0.345  lOII 
0-345  0450 


0.344' 


0.3449327 
0.344  8766 
0.344  8205 
0.344  7644 
0.344  7084 


0.3440523 


Cocg       d.  c.j      Tanc 

65^ 


Cos 

9.960  1655 


9.960  1560 
9.960  1466 
9.960  1371 
9.960  1277 
9.960  1 1 82 


9.960  1088 


9.960  0993 
9.960  0899 
9.960  0804 
9.9600710 
9.9600615 


9.9600520 
9.960  0426 
9.9600331 
9.960  0236 
9.9600142 
9.960  0047 


9.9599952 


9.959  9858 
9.9599763 
9.9599668 
9-959  9573 
9-959  9479 


9-959  9384 
9.959  9289 

9-959  9194 
9.9599100 
9.959  9005 
9.959  8910 


9-959' 


9.9598720 
9.959  8625 
9.959  8530 
9.959  8436 
9.959  8341 


9.959  8246 


9-9598151 
9.959  8056 
9-959  7961 
9.9597866 
9.9597771 


9-959  7676 


9.9597581 
9-959  7486 
9-9597391 
9.9597296 
9.9597201 


9.9597106 


9.959  701 1 
9.9596916 
9.959  6821 

9-959  6725 
9.959  6630 


9-9596535 


9.959  6440 

9-959  6345 
9.959  6250 
9.9596155 
9.959  6059 


9.959  5964 


Sin        jd. 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


IC 

3  ;4o 


24" 


20 


21 


22 


23 


24 


25 


26 


27 


2b 


29 


30 


Sin 

9.614  9441 

9 
9 
9 
9 
9 


6149907 
6150373 
.6150838 
615  1303 
615  1769 


615  2234 


615  2699 
6153164 
6153629 
615  4094 
6154559 


6155024 


615  5489 

615  5954 
615  6419 
,615  6883 
615  734i^ 


6157812 


615  8277 
615  8741 
615  9206 
615  9670 
6i6  0134 


6160599 


616  1063 
6161527 
616  1991 
616  2455 
616  2919 


61633S2 


.6163846 
.616  4310 
,6164774 
,.6165237 
9.616  5701 


616  6164 


6166628 
616-7091 
6167554 
6168017 
6168481 


616  8944 


616  9407 

616  9870 
6170333 
6170796 

617  1258 


617  172] 


6172184 
617  2646 
6173109 
6173572 
617  4034 


6174496 


6174959 
6175421 
61758S3 
6176345 
617680S 


9.617  7270 


Cos 


Tang 
9-655  3477 


9.655  4038 

9655  4599 
9.655  5160 
9.655  5720 
9.655  6281 


9.655  6841 
9.655  7402 
9.655  7962 
9.655  8523 
9.655  9083 
9-655  9643 


9.656  0204 
9.6560764 
9.656  1324 
9.656  1884 
9.656  2444 
9.656  3004 


9.656  3564 
9.6564124 
9.6564684 
9.656  5244 
9.656  5804 
9.6566363 


9.656  69: 


9.656  7483 
9.656  8042 
9.656  8602 
9.6569161 
9.656  9721 


9.6570280 


9.657  0840 
9.657  1399 
9.657  1958 
9.6572517 

9.6573077 


9-657  3636 
9.657  4195 
9-6574754 
9-6575313 
9.6575872 
9.657  6431 


9-657  6989 
9-6577548 
9-657  8107 
9.657  8666 

9-657  9^^ 
9.6579783 


9-6580341 


9.65S  0900 
9.658  1458 
9.658  2017 
9.6582575 
96583^34 
9-658  3692 


9.6584250 
9.658  4808 
9.658  5366 
9.658  5924 
9658  'H83 
9.658  7041 

Cot2 


d.  c. 
561 

560 

560 
561 

560 

560 
560 
561 
560 
560 
560 
560 
560 
560 
560 
560 
560 
560 

559 
560 

560 

559 
560 

559 
560 

559 

560 

559 
559 

560 
559 
559 
559 
559 
559 
559 
558 
559 
559 
559 
558 
559 
558 

559 
558 
559 
558 
559 
558 
558 

55^ 
558 
558 

IP 


Cotg 

0-3446523 
0.3445962 
0-344  5401 
0.3444840 
0.3444280 
0.3443719 


0.3443159 


0.3442598 
0.344  2038 
0.344  1477 
0.3440917 
0.3440357 
0.343  9796 


0.343  9-36 
0.343  8676 
0.343  8116 

0-343  7556 
0.343  6996 


0.3-43  6436 


0.343  5876 
0-343  5316 
0-343  4756 
0.343  4196 
0.343  3637 


0-343  3077 


0.3432517 
0.343  1958 
0.343  1398 
0.343  0839 
0.343  0279 


0.342  9720 


0.342  9160 
0.342  8601 
0.342  8042 
0.342  7483 
0-34^  6923 


0.3426364 


0.342  5805 
0.3425246 
0.342  4687 
0.3424128 
0.3423569 


Cos 


9.959  5964 


959  5869 
959  5774 
95956-8 

9595583 
959  5488 


959  5393 


959  5197 
959  5202 
9595107 
9595011 
9594916 


9594821 


959  4725 
959  4630 
959  4535 
959  4439 
959  4344 


959  4248 


9594153 
9594057 
,9593962 
9593866 
9593771 


9593580 
959  3484 
9593389 
959  3293 
9593198 


0.34= 


d.c, 


0.342  2452 
0.342  1893 
0.342  1334 
0.3420776 
0.3420217 


-341  9659 


0.341  9100 
0.341  8542 
0.341  7983 
0.341  7425 
0.341  6866 


0.341  6308 


0.341  5750 
0.341  5192 
0.341  4634 
0.341  4076 
0-341  3517 
0.341  2959 

Tan- 


9593675 


9593102 


959  3007 
9592911 
9592815 

959  2720 
959  2624 


959  2528  [ 


959  2433 
9592337 
959  2241 
9592146 
,9592050 


9591954 


9591859 
9591763 
9591667 
9591571 

959  1475 


959  1380  I 


959  1284 
959  "88 
959  1092 
9590996 
959  0900 


9590805 


9-959 
9-959 
9-959 
9-959 
9-959 


0709 
0613 
0517 
0421 
0325 


9.9590229 


S;n 


65^ 


24* 


mi 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


SiQ 

9.617  7170 

9-6177731 
9.617  8193 
9.6178655 

9.617  9117 
9.6179579 
9.6180041 
9.6180502 
9.6180964 

9.618  1425 
9.618  1887 
9.6182348 


9.618  2809 
9-6183271 
9.6183732 
9.618  4193 
9.6184654 
9-618  5115 
9.6185576 


9.618  6037 
9.6186498 
9.618  6959 
9.618  7420 
9.6187880 


9.618  8341 
9.618  i'8oi 
9.618  9262 
9.6189722 
9.6190183 
9.6190643 


9.619  1103 


9.619  1564 
9.619  2024 
9.619  2484 
9.619  2944 
9.619  3404 

9-6193864 
9.6  r9  4324 
9.6194783 
9.6195243 
9.6195703 
9.619  6162 


9.6196622 


9.6197081 
9.6197541 
9.619  8000 
9.619  8460 
9.6198919 


9.6199378 
9.6199837 
9.6200296 
9.6200755 
9.620  1214 
9.620  1673 


9.6202132 
9.620  2591 
9.620  3050 
9.6203508 
9.620  3967 
9.6204426 
9.6204884 

Cos 


Tang 

9.658  7041 


9.6587598 
9.6588156 
9.6588714 
9.658  9272 
9.6589830 


9.6590387 
9.659  0945 
9.659  1503 
9.659  2060 
9.6592618 
9-6593175 
9-6593733 
9.6594290 
9.6594847 
9.659  5405 
9.6595962 
9.6596519 


9.659  7076 
'9.659  7633 
9.6598190 
9.659  8747 

9-659  9304 
9.659  9861 


9.6600418 
9.660  0975 
9.660  1532 
9.660  2089 
9.660  2645 
9.660  3202 


9.6603758 


9.6604315 
9.6604871 
9.660  5428 
9.660  5984 
9.6606541 


9.660  7097 
9.660  7653 
9.6608209 
9.660  S766 
9.6609322 
9.6609878 


9.661  0434 
9.661  0990 
9.661 1546 

9.661  2102 
9.661  2657 
9.661  3213 


9.661  3769 

9-66i  43=5 
9.661  4880 
9.661  5436 
9.661  5992 
9.661  6547 
9.661  7103 


9.661 

7658 

9.661 

8213 

9.661 

8769 

9.66] 

9324 

9.661 

9879 

9.662  0434 
Cotg 


d.c 


d.c 


Cotg 


0.341  3959 


0.341  2401 
0.341  1844 
0.341  1286 
0.341  0728 
0.3410170 


0.3409613 


0.3405710 
0.3405153 

0.3404595 
0.3404038 
0.340  3481 


0.340  2924 


0.340  2367 
0.340  1810 
0.340  1253 
0.340  0696 
0.3400139 


0.339958a 


0.339  9015 
0.339  8468 
0.339  7911 
0.3397355 
0.3396798 


0.339  6242 


0.3395685 
0.3395129 
0.3394572 
0.3394016 
0.339  3459 


0.339  1903 
0.339  2347 
0.339  1791 
0.339  1234 
0.3390678 
0.3590122 


0.3389566 


0.338  9010 
0.338  8454 
0.338  7898 
0.338  7343 
0.338  6787 


0.3386231 


0.3385675 
0.338  5120 
0.3384564 
0.3384008 
0-3383453 


0.3382897 


0.338  2342 
0.338  1787 
0.338  1231 
0.3380676 
0.338  0121 


0.337  9566 


Tang 


Cos 


9.9590229 


9.9590133 
9.9590037 
9.958  9941 
9.958  9845 
9.958  9749 


9-9589653 


9-9589557 
9.9589461 
9.9589365 
9.958  9269 
9.9589173 
9.958  9077 


9.958  8981 
9.958  8885 
9.958  8788 
9.958  8692 
9.9588596 


9.958  8500 


9.958  84C4 
9.958  8308 
9.958  8211 
9-9588115 
9.958  8019 


9.958  7923 


9.958  7826 
9.9587730 
9.958  7634 
9.958  7538 
9-958  7441 


9-958  7345 


9.958  7249 
9.9587152 
9.958  7056 
9.958  6960 
9.958  6863 


9-9586767 
9.958  6670 
9.958  6574 
9.958  6477 
9-9586381 
9.958  6285 


9.9586188 


9.958  6091 
9-958  5995 
9.958  5899 
9.958  5802 
9.958  5706 


9-958  5609 


9-9585513 
9.958  5416 
9.9585319 
9.9585223 
9.9585126 


9.958  5030 


9-958  4933 
9.9584836 
9-958  4740 
9.958  4643 
9.9584546 


9.9584450 

Sia 


30 


29 


28 


27 


26 


25 


o  !  24 
50 
40 


23 


22 


21 


20 


65° 


488 


24= 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 

9.6104884 


9.6205342 
9.620  5801 
9.6206259 
9.6206717 
9.6207176 


9.6207634 


9.620  8092 
9.6208550 
9.620  9008 
9.620  9466 
9.620  9924 


9.621 0382 


9.621 0839 
9.621 1297 
9.621 1755 
9.621 2212 
9.621  2670 


9.621 3127 


9.621 3584 
9.621 4042 
9.621 4499 
9.621 4956 
9.621 5413 


9^21587 


9.621  6328 
9.621 6785 
9.621 7242 
9.621 7698 
9.621  8155 


9.621 8612 


9.621 9069 
9.621 9525 
9.621 9982 
9.622  0438 
9.622  0895 
9.622 1351 


9.622 1808 
9.622  2264 
9.622  2720 
9.622  3176 
9.622  3632 


9.622  4088 
9.6224544 
9.6225000 
9.6225456 
9.6225912 
9.622  6368 


9.6229557 


9.6230012 
9.623  0467 
9.6230922 

9-613  «377 
9.623  1832 

9.623  2187 
Cm 


458 

459 
458 
458 
459 
458 

458 
458 
458 
458 
458 
458 

457 
458 
458 

458 
457 
457 
458 
457 
457 
457 
458 

457 

457 

456 

457 
457 

457 
456 

456 

456 

457 
456 
456 
456 
456 
456 
456 
456 
456 
456 
456 
456 

455 
456 

455 
456 

455 
456 

455 
455 
455 
455 
455 
455 


Tang 
9.662  0434 


d.  c.       Cotg 


9.662  0990 
9.662  1545 
9.662  2100 
9.662  2655 
9.6623210 


9.6623765 


9.6624319 
9.662  4874 
9.662  5429 
9.662  5984 
9.6626538 


9.662  7093 


9.662  7648 
9.662  8202 
9.6628757 
9.662  93 1 1 
9.6629866 


9.663  0420 


9.663  0974 
9.663  1529 
9.663  2083 
9.663  2637 


9.663  3745 


9.663  4299 
9.663  4853 
9.663  5407 
9.663  5961 
9.6636515 


9.663  7069 


9.663  7623 
9.663  8176 
9.663  8730 
9.663  9284 
9.663  9837 


9.664  0391 


9.6640944 
9.664  1498 
9.664  2051 
9.664  2604 
9.6643158 


9.664371 


9.664  4264 
9.6644817 
9.6645370 
9.664  5923 
9.664  6477 


9.664  7030 


9.664  7582 
9.6648135 
9.664  8688 
9.6649241 
9.664  9794 


9.665  0346 


9.665  0899 
9.665  1452 
9.665  2004 
9.6652557 
9665  3109 
9.665  3662 


0.337  9566 


0.337  9010 
0.337  8455 
0.337  7900 
0.337  7345 
0.337  6790 


0.337  6235 


0.337  5681 
0.337  5126 

0-3374571 
0.337  4016 
0.337  3462 


0.337  2907 


0.337  1352 
0.337  1798 

0.337  1243 
0.337  0689 
0.3370134 


0.336  9580 


0.336  9026 
0.336  8471 
0.3367917 
0.336  7363 
0.336  6809 


0.336  6255 


0.336  5701 
0-3365147 
0-3364593 
0.336  4039 
0.336  3485 


0.3362931 


0.336  2377 
0.336  1824 
0.336  1270 
0.3360716 
0.3360163 


0-335  9609 


0.335  9056 
0.335  8502 

0-335  7949 
0.335  7396 
0.335  6842 


0.335  6289 


0.335  5736 
0.3355183 
0.335  4630 

0.335  4077 
0.3353523 


0.335  2970 


0.335  2418 
0.335  1865 
0.335  1312 

0.335  0759 
0.3350206 


0-334  9654 


0.334  9101 
03348548 
0.334  7996 
0.334  7443 
0.334  6891 
0.3346338 


Cos 
9.958  4450 


9-9584353 
9-958  4256 
9.9584159 
9.958  4063 
9.958  3966 


9.9583869 


9.9583772 
9.958  3676 

99583579 
9-9583482 
9.9583385 


9.958  3288 


9.9583192 
9-958  3095 
9-958  2998 
9.958  2901 
9.958  2804 


9.958  2707 


9.958  2610 
9.9582513 
9.958  2416 
9.9582319 
9.958  2222 


9.9582125 


9.9582028 
9.958  1931 

9-958  i«34 
9.958  1737 
9.958  1640 


9.958  1543 


9.958  1446 
9.958  1349 
9.958  1252 
9.9581155 
9.958  1058 
9.9580961 


9.9580863 
9.958  0766 
9.958  0669 
9.9580572 
9-9580475 


9.9580378 


9.9580280 
9.9580183 
9.9580086 

9-957  9989 
9.957  9891 


9.957  9794 


9.957  9697 
9-957  9599 
9-957  9502 
9-957  9405 
9.957  9307 


9.9579210 


Cotg   <1.  c.   Tang 

66^ 


9-957  9"3 
9.9579015 
9.9578918 
9.957  8821 
9-9578723 
9.957  8626 


Sin 


24* 


, 

« 

Sin 

d.    Tang 

d.c. 

Cotg 

Cos 

d. 

n 

^ 

60 

o 

lO 

9.623  2287 

455 

9.665  3662 

55^ 
553 
55- 
55* 

0.3346338 

9.957  8626 

98 

11 
11 

97 

,8 

11 

?5 
97 
98 
98 

11 
98 
97 
98 
98 

98 
97 
98 

98 

98 

97 
98 
98 

98 
98 

98 
97 
98 
98 

98 

98 
98 
98 
98 
98 

98 

9^ 
98 
98 
98 
98 

98 
98 
98 

9'^ 
98 
98 

98 

11 

'! 

98 

-    10  II 

9.623  2742 

9.6654214 

0.334  5786 

9.957  8528 

50 

58 

20 

9.6233197 

455 

9.665  4767 

0.3345133 

9.9578431 

40 

«  3 

^o 

9.623  3652 

9.665  5319 

0.3344681 

9-957  8333 

30 

3»< 

40 

9.6234107 

9.6655871 

0.33441-9 

9.9578236 

20 

51 

5° 
0 
10 

9.623  4562 

455 
454 
455 

9.665  6423 
9.665  6975 

551 
553 

0.3343577 

9.9578138 

lO 

0 

50 

9 

5!»7 

9.623  5016 

0.334  3025 

9.957  8041 

vU 

9.623  5471 

9.665  7528 

0.334  2472 

9-957  7943 
9.957  7846 

<l4^ 

JO 

9.623  5925 

454 

9.665  8080 

55- 

0.334  1920 

40 

30 

9.6236380 

9.665  8632 

0.334  1368 

9-957  7748 

30 

40 

9.623  6834 

9.6659184 

55- 
552 
551 

0.3340816 

9.9577651 

20 

52 

SO 
0 

10 

9.623  7289 

454 
454 

9.665  9736 

9.666  0288 

0.3340264 

9-957  7553 

10 
0 

50 

8 

Kf 

9.623  7743 

0.3339712 

9-957  7456 

t 
t   I 

9.623  8197 

9.6660839 

0.333  9161 
0.333  8609 

9-9577358 

20 

9.623  8652 

455 

9.666  1391 

552 

9.957  7260 

40 

30 

9.623  9106 

454 

454 

9.666  1943 

55^ 
55^ 

0.333  8057 

9-9577163 

30 

s» 

40 

9.623  9560 

9.666  2495 

0-333  7505 

9-957  ^065 

oo 

<>\^ 

53 

50 
0 
10 

9.6240014 

454 
454 
454 

9.666  3046 

552 
55^ 
551 

0.333  6954 

9.9576967 

10 
0 
50 

7 

V] 

g.624  0468 

9.6663598 

0.333  6402 

9-9576870 

94 

9.6240922 

9.6664150 

0.333  5850 

9-957  677a 

ao 

9.6241376 

9.666  4701 

0.333  5-99 

9-957  6674 

40 

30 

9.624 1829 

453 

9.6665253 

55^ 

0-333  4747 

9-957  6577 

30 

40 

9.6242283 

9.666  5804 

0.3334196 

9-957  6479 

20 

4 

5* 

50 
0 
10 

9.6242737 

453 
454 

9.6666355 

552 
551 

0.333  3645 

9.9576381 

10 
0 

50 

6 

3  > 

4  • 

1: 

9.6243190 

9.666  6907 

0.333  3093 

9.957  6284 

9.624  3644 

9.666  7458 

0.333  2542 

9.9576186 

20 

9.624  4097 

453 
454 
*53 

9.666  8009 

55= 

0.333  1991 

9.957  6088 

40 

30 

9.6244551 

9.666  8561 

0.333  1439 

9.957  5990 

30 

11 

40 

9.624  5004 

9.666  9112 

0.333  0888 

9-957  5893 

zo 

55 

50 
0 
10 

9.6245458 

453 
453 

9.666  9663 

551 

551 

551 
551 

0.3330337 

9-957  5795 

10 
0 

50 

5 

9.624  5911 

9.6670214 

0.3329786 

9.957  5697 

9.624  6364 

9.667  0765 

0.3319^35 

9-957  5599 

20 

9.6246817 

453 
453 

9.667  1316 

0.3328684 

9-9575501 

40 

l| 

30 

9.6247270 

9.667  1867 

0.3328133 

9-957  5403 

30 

» 

40 

9.6247723 

453 

9.667  2418 

55^ 

0.33-758- 

9-957  5306 

20 

r 

56 

50 
0 
10 

9.6248176 

453 
453 
453 
453 

9.667  2969 

551 
550 
551 
551 

0.332.  7031 

9.957  5208 

10 
0 

50 

4 

t 

9.624  8629 

9.6673519 

0.3326481 

9.957  51 10 

9.624  9082 

9.667  4070 

0.33-5930 

9-957  5012 

«i^ 

20 

9-6249535 

9.667  4621 

0.3325379 
0.3324828 

9-9574914 

40 

9^1 

30 

9.6249988 

453 

9.6675172 

551 

9-9574816 

30 

40 

9.625  0441 

9.667  5722 

0.3324278 

9-9574718 

20 

57 

50 
10 

9.625  0893 

453 
452 

9.667  6273 
9.667  6823 
,9.667  7374 

550 
551 

0.332  3727 

9-957  4b20 

10 
0 

50 

3 

9.625 1346 

0.3323177 

9-9574522 

4 

9.625 1798 

0.332  2626 

9-957  4424 

il 

20 

9.625  2251 

453 

9.667  79H 

55^ 

0.332  2076 

9.9574326 

40 

V 

30 

9.62<;  2703 

452 
453 

9.6(57  8475 

55^ 

550 

0.332  1525 

9-957  4228 

30 

*r 

40 

9.625  3156 

9.667  9025 

0.3320975 

9-9574130 

20 

6i> 

1  50 

58  i  ° 

9.625  3608 

452 
452 

9.6679575 

551 
550 

0.3320425 

9-9574032 

10 
0 

SO 

2 

1'^ 

9.625  4060 

9.668  0126 

0.331  9874 

9-957  3934 

»3 

9.6254512 

9.6680676 

0.3319324 

9.957  3836 

i-20 

9.625  4964 

45  X 

9.668  1226 

0.331  8774 

9-9573738 

40 

'   3° 

9.625  5417 

453 

9.668  1776 

55^ 

0.331  8224 

9-957  3640 

30 

40 

9.625  5869 

9.6682326 

550 
550 
550 
550 

0.3317674- 

9-957  3542 

20 

59 

50 
0 
10 

9.625  6320 

452 
45* 

9.668  2876 

0.331  7124 
0-331  6574 

9.957  3444 

10 
0 
50 

1 

1 
1 
3 
4 

9.625  6772 
9.625  7224 

9.668  3426 

9-957  3346 

9.668  3976 

0.331  6024 

9.9573248 

20 

9.625  7676 

9.6684526 

0.331  5474 

9.9573150 

40 

t 

30 

9.625  8128 

452 

9.668  5076 

0.3314924 

9-957  305* 

30 

I 

40 

9.625  8579 

451 

9.668  5626 

0.3^14374 

9-957  2953 

10 

60 

50 
0 

9.6259031 

452 

452 

9.6686176 

549 

0.331  3824 

9-957  2855 

10 
0 

0 

9 

9.625  9483 

9.668  6725 

0.331  327s 

9-957  2757 

' 

" 

C08 

d. 

Cotg 

d.c 

Tang 

Sin   1  d. 

L 

_ 

65* 


140 


25" 


3° 

1  ^° 
5° 


10 


Sin 

9.6259483 


9.615  9934 
9.626  0386 

9.62<)o837 
9.626  128S 
9.026  1740 


9.626  2191 


9.626  2642 
9.626  3093 
9.626  3544 
9.626  3995 
9,626  4446 


9.626  4897 


9.626  5348 
9.626  5798 
9.626  6249 
9.626  6700 
9.6267150 


9.626760J 


9.626  8051 
9.626  8502 
9.626  8952 
9.626  9402 
9.6269853 


9.627  0303 


9.627  0753 
9.627  1203 
9.627  1653 
9.627  2103 
9.627  2553 


9.627  3003 


9.6x7  3453 
9.627  3902 
9.627  4352 
9.627  4802 
9.6275251 


9.627  5701 


d.  Tang      d.  c.|       Cotg 


9.627  6150 
9.627  6600 
9.627  7049 
9.627  7498 
9.6277947 


9.627  8397 
9.627  8846 
9.627  9295 

9.627  9744 
9.6280193 

9.628  0642 


9.628  1090 


9628  1539 
9.628  1988 
9.628  2437 
9.628  2885 
9-628  3334 


9.628  3782 


9.6284231 
9.628  4679 
9.628  5127 
9.628  5576 
9.628  6024 


9.628  6472 


C08 


451 
452 
451 
451 
452 
451 
451 
451 
451 
451 
451 
451 
451 
450 
451 
451 
450 

451 

450 

451 

450 
450 

451 
450 

450 
450 
450 
450 
450 
450 

450 

449 
450 
450 

449 

450 

449 
450 
449 
449 
449 
450 

449 
449 
449 
449 
449 
448 

449 
449 

449 
448 

449 
448 

449 
448 
448 

449 
448 
448 


9.6686725 
9.668  7275 
9.668  7825 
9.6688374 
9.668  8924 
9.668  9473 


9.669  0023 
9.6690572 

9.669  1122 
9.669  167I 
9.669  2220 
9.669  2770 


9-6693319 
9.6693868 
9.6694417 
9.669  4966 
9.6695515 
9.669  6064 


9.669  6613 
9.669  7162 
9.669  77II 
9.669  8260 
9.669  8808 

9669  9357 


9.669  9906 

9.670  0454 
9.670  1003 
9.6701551 
9.670  2100 
9.670  2648 


9.6703197 


9.670  3745 
9.670  4293 
9.6704842 
9.670  5390 
9.6705938 


9.670  6486 
9.670  7034 
9.6707582 
9.6708130 
9.670  8678 
9.670  9226 


9.670  9774 
9.6710322 

9.671  0870 
9.671  1417 
9.671  1965 
9.671  2513 


9.671  3060 


9.671  3608 
9.671  4155 
9.671  4703 
9.671  5250 
9.671  579S 


9-6?^  6345 
9.671  6S92 
9.671  7440 
9.6717987 
9.671  8534 
9.671  9081 
9.671  9628 


0.331  3275 


0.331  3715 
0.331  2175 
0.331  1626 
0.331  1076 
0.3310527 


0.330  9977 


0.330  9428 
0.3308878 
0.330  8329 
0.330  7780 
0.3307230 


0.3306681 


0.3306132 
0.3305583 
0.330  5034 
0.3304485 
0.3303936 


0.3303387 


0.3302838 
0.330  2289 
0.330  1740 
0.330  1192 
0.3300643 


0.330  0094 


0.329  9546 
0.329  8997 
0.329  8449 
0.329  7900 
0.329  7352 


0.329  6803 


0.3296255 
0.329  5707 
0.3295158 
0.3294610 
0.329  4062 


0.3293514 


0.329  2966 
0.329  2418 
0.329  1870 
0.329  1322 

0.3290774 


0.3290226 


0.328  9678 
0.328  9130 
0.328  8583 
0.328  8035 
0.328  7487 


0.328  6940 


0.328  6392 
0.328  5845 
0.328  5297 
0.328  4750 
0.328  4202 


0-328  3655 


0.3283108 
0.328  2560 
0.328  2013 
0.328  1466 
0.3280919 


0.3280372 


Cos   j  d. 


9.957  2757 


9.957  2659 
9.9572561 
9.957  2463 
9.957  2364 
9.957  2266 


9.9572168 


9.957  2070 
9.957  1971 
9-957  1873 
9-957  1775 
9.957  1676 


9-957  1578 


9-957  1480 
9.957  138X 
9-957  1283 
9-957  "85 
9.957  1086 


9-957  0988 


9-957  0889 
9.9570791 
9.957  0693 
9.9570594 
9.957  0496 


9-957  0397 


9.957  0299 
9.957  0200 
9.957  0102 
9.957  0003 
9.956  9905 


9.956  9806 


9.956  9707 
9.956  9609 
9.9569510 
9.9569412 
9-95693^3 


9-956  9215 


9.9569116 
9.9569017 
9.956  8919 
9.956  8820 
9.956  8721 


9-956  8623 


9.956  8524 
9.956  8425 
9.956  8326 
9.956  8228 
9.956  8129 


9.956  8030 


9-9567931 
9.956  7832 
9-956  7734 
9-956  7635 
9-9567536 


9-956  7437 


9.9567338 
9.956  7239 
9.9567141 
9.956  7042 
9.9566943 


Cotg       d.  c.      Tang 

64^ 


9.956  6844 

Sin 


25" 


441 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Sin 

9.628  6472 


9.628  6920 
9.628  7368 
9.6287816 
9.628  8264 
9.6288712 


9.628  9160 

9.628  9607 
9.6190055 
9.6290503 
9.6290950 

9.629  1845 


9.629  1293 
9.629  2740 
9.6293187 
9.629  3635 
9.6294082 


9.6294529 
9.629  4976 
9.629  5423 
9.629  5870 
9.6296317 
9.629  6764 


9^629721^ 
9.629  7657 
9.629  8104 
9.6298551 
9.629  8997 
9.629  9444 


9.629  9890 


9.6300337 
9.6300783 
9.630  1229 
9.630  1676 
9.63a  2122 
9.6302568 


9.6303014 
9.630  3460 
9.63c  3906 
9.6304352 
9.6304798 


9.030  5243 
9.6305689 
9.6306135 
9.630  6580 
9.630  7026 
9.630  7472 


9.6307917 


9.6308362 
9.630  8808 
9.6309253 

9.630  9698 

9.631  0143 


9.631  0589 
9.631  1034 
9.631  1479 
9.631  1924 
9.631  2368 
9.631  2813 


9.631  3258 


Cos 


Tun" 


9.671  9628 


9.6720175 
9.6720722 
9.672  1269 
9.672  i8i6 
9.672  2363 


9.6726190 
9-6726736 
9.672  7283 
9.672  7829 
9.6728375 
9.672  8922 
9-672  9468 


9.673  0014 
9.673  0560 
9.673  1107 
9.673  1653 
9.673  2199 


9-673  2745 
9.673  3291 
9-673  3837 
9-673  4383 
9.673  4928 

9-673  5474 


9.673  6020 


9.673  6566 
9.673  7111 
9.6737657 
9.673  8203 
9.673  8748 


9.6742566 

9-674  31" 
9.6743656 
9.674  4201 
9.674  4746 
916145291 
9-674  5836 


9.6746381 
9.674  6926 
9.6747471 
9.674  8016 
9.6748560 


9.6749105 
9.6749650 
9.675  0194 
9.675  0739 
9.675  1283 
9.675  1828 
9.675  2372 

Cotg 


(I.e. 


0.3280372 


0.327  9»25 
0.3279278 
0.3278731 
0.327  8184 
0-327  7637 
0.327  7090 


0.327  6544 
0-327  5997 
1.1^  I  0.327  5450 
=^  0.327  4904 


0-3274357 


0.327  3810 


0.327  3264 

0.3272717 
0.3272171 
0.327  1625 
0.327  1078 


0.3270532 


0.326  9986 
0.326  9440 
0.326  8893 
0.326  8347 
0.326  7801 


0.3267255 


0.326  6709 
0.326  6163 
0.326  5C17 
0.326  5072 
0.3264526 


0.326  3980 


0.3263434 
0.326  2889 
0.326  2343 
0.326  1797 
0-326  1252 


0.326  0706 


0.326  0161 
0.325  9616 
0.325  9070 

0-325  8525 
0.325  7980 


0.325  7434 


0.325  6889 
0.325  6344 
0.325  5799 
0.325  5254 
0.325  4709 


0.3254164 
0.325  3619 
0.325  3074 
0.325  2529 
0.325  1984 
0.325  1440 


0.325  o895_ 
0.325  0350 
0.3249806 
0.3249261 
0.3248717 
0.3248172 


0.324  7628 


d.  C.I     Tang 


Cos 

9.956  6844 
9.956  6745 
9.956  6646 
9.956  6547 
9.956  6448 
9.956  6349 


9.9566250 


9.956  6151 
9.9566052 
9-9565953 
9-956  5854 
9-9565755 


9.956  5656 


9-9565557 
9-9565458 
9.9565358 

9-9565259 
9.9565160 


9.956  5061 


9.956  4962 
9.9564863 
9-956  4764 
9.956  4664 
9-9564-565 


9.956  4466 


9-9564367 
9.9564267 
9.956  4168 
9.9564069 
9-956  3970 


9-956  3870 


9-956  3771 
9.9563672 
9-9563572 
9-956  3473 
9-9563374 


9.956  3274 


9-9563175 
9-956  3076 
9.9562976 
9.956  2877 
9.956  2777 


9.956  2678 


9.9562578 
9.956  2479 
9.9562379 
9.956  2280 
9.956  2180 
9.956  2081 


9.956  1981 
9.9561882 
9.956  1782 
9.956  1683 
9.956  1583 


9956  1483 
9.956  1384 
9.956  1284 
9.956  1 1 85 
9.956  1085 
9.956^985 
9.956  0886 

Sin 


99 
99 
99 

99 
99 
99 
99 
99 
99 
99 
99 
99 
99 

99 

100 

99 
99 
99 
99 

99 

99 

100 

99 
99 
99 

100 
99 
99 
99 

100 


99 

100 

99 
99 

100 

99 

99 

100 

99 

1 00 

99 

ICO 

99 

100 

99 

lOO 

99 
100 

99 

lOO 

99 

100 

100 

99 
100 

99 
100 
100 

99 


50 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


64^ 


449 


25' 


Sin 


Tang      d.  c 


Cotg 


Cos 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


9-631  3^5^ 

9-631  3703 
9.631  4147 
9.6314592 
9.631  5037 
9.631  5481 


9-631  59^6 
9.631  6370 
9.631  6814 
9.6317259 
9.631  7703 
9.631  8147 


9.631  8591 
9.631  9035 
9.631  9479 

9.631  9923 
9.6320367 

9.632  0811 


9^632^255^ 
9.632  1698 
9.632  2142 
9.632  2586 
9.6323029 
9.632  3473 


9.6323916 
9.6324360 
9.6324803 
96325246 
9.6325689 
9.6326133 


9.632  6576 


9.632  7019 
9.632  7462 
9.632  7905 
9.632  8348 
9.632  8790 


9.6329233 

9.632  9676 

9.633  0119 
9.633  0561 
9.633  1C04 
9.633  1446 
9.633  1889 


9.633  2331 
9.633  2774 
9.633  3216 
9.633  3658 
9.633  4100 


9.633  4542 
9.633  4984 
9.633  5426 
9.633  5868 
9.633  6310 
9.633  6752 


9-633  7^94 
9.633  7636 
9.633  8077 

9-633  8519 
9.633  8961 
9.633  9402 

9-633  9844 


9.675  2372 
9.675  2917 
9.675  3461 
9.675  4006 
9.675  4550 
9.675  5094 


9-675  5638 
9.675  6182 
9.675  6727 
9.675  7271 
9.675  7815 
9-675  8359 
9.675  8903 


9-675  9446 
9-675  9990 
9.6760534 
9.676  1078 
9.676  1622 


9.676  2165 
9.676  2709 
9.6763252 
9.6763796 
9.676  4340 
9.676  4883 


9.676  5426 
9.676  5970 
9-6766513 
9.676  7056 
9.676  7600 
9.676  8143 


9.676  8686 


9.676  9229 

9.676  9772 
9.6770315 
9.6770858 

9.677  1401 
9.677  1944 
9.677  2487 
9.677  3030 
9-677  3573 
9-6774115 
9.6774658 


9.677  5201 

9-677  5743 
9.677  6286 
9.677  6828 
9.677  7371 
9.6777913 


9.677  8456 

9-677  8998 
9-677  9540 

9.678  0083 
9.678  0625 
9.678  1167 


9.678  1709 
9.678  2251 
9.678  2793 
9.678  3335 
9.678  3877 
9.67S4419 
9.678  4961 


0.324  7618 


9.9560886 


0.324  7083 
0.324  6539 

C-3H  5994 
0.324  5450 
0.324  4906 


9.956  0786 
9.9560686 
9.9560587 
9.9560487 
9.9560387 


0.3244362 


9-9560^ 


0.324  3818 
0.324  3273 
0.324  2729 
0.3242185 
0.324  1 641 


9.9560188 
9.956  0088 
9.955  9988 
9.955  9888 
9-955  9788 


0.324  1097 


9.955  9689 


0.3240554 
0.3240010 
0.323  9466 
0.323  8922 
0.323  8378 


9-955  9589 
9.955  9489 
9-955  9389 
9.955  9289 
9.9559189 


o-3^3  7835 
0.323  7291 
0.323  6748 
0.323  6204 
0.323  5660 
0.323  5117 


9-955  9089 

9-955  8990 
9.955  8890 

9-955  8790 
9.955  8690 

9-955  8590 


0-3234574 


9-955  8490 


0.323  4030 
0.323  3487 
0.323  2944 

0,323  2U.OO 
0.323  1857 


9.955  8390 
9.955  8290 

9-955  8190 
9-955  8090 
9-955  799° 


0.323  1314 


9.955  7890 


0.323  0771 
0.323  0228 
0.322  9685 
0.3229142 
0.322  8599 


9-955  7790 
9-955  7690 
9-955  7589 
9-955  7489 
9-955  7389 


0.322  8056 


9-955  7^89 


0.322  7513 
0.322  6970 
0.322  6427 
0.3225885 
0.322  534a 


9.955  7189 
9.955  7089 
9.955  6989 
9-955  6889 
9-955  6788 


0.3224799 


9.955  6688 


0.3224257 
0.3223714 
0.3223171 
0.322  2629 
0.3222087 


9.955  6588 
9.955  6488 
9-955  6387 
9-955  6287 
9-955  6187 


0.322  1544 


9-955  6087 


0.322  1002 
0.322  0460 
0.3219917 

0-321  9375 
0.321  8833 


9-955  5986 
9-955  5886 
9-955  5786 
9.955  5686 
9-955  5585 


0.321  8291 


0.321  7749 
0.321  7207 
0.321  6665 
0.321  6123 
0-321  5581 
0.321  5039 


9-955  5485 
9-955  5384 
9-955  5284 
9-955  5184 
9-955  5083 
9-955  4983 
9-955  488a 


Cos 


Cotg      d.  c.      Tang 

64* 


Sin 


25" 


80 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


Sin 

6339844 


.6340285 
6340726 
634 1168 
6341609 

634  2050 


634  2491 


634  2932 
6343373 
6343814 
6344155 
634  4696 
6345137 

6345577 
634  6018 

6346459 
634  6899 

634  7340 


634  7780 


,634  8221 
634  8661 
6349101 
6349542 
634  9982 


635  0422 


635  0862 
635  1302 

635  1742 
635  2182 
635  2622 


635  3062 


6353501 
635  3941 
6354381 
635  4820 
635  5260 

635  5699 


6356139 
6356578 
635  7018 

635  7457 
635  7896 


6358335 
635  8774 
6359213 

635  965- 
6360091 
6360530 


6360969 

^36  1408^ 
636  1846 
6362285 
636  2724 
636  3162 


636  3601 


636  4039 
6364478 
636  4916 
636  5354 
636  5791 


9.6366231 


Cos 


441 
441 
442 
441 
441 
441 
44T 
441 
441 
441 
441 
441 
440 
441 
441 
440 
441 
440 
441 
440 
440 

441 
440 
440 
440 
440 
44a 
440 
440 
440 

439 
440 
440 

439 
440 

439 

440 

439 

440 

439 
439 
439 
439 
439 
439 
439 
439 
439 
439 
438 
439 
439 
438 

439 
438 

439 
438 
438 
438 
439 


9.6784961 


9.678  5503 
9.678  6045 
9.6786586 
9.6787128 
9.678  7670 

9.678  8211 
9:6788753 
9.6789295 
9.6789836 
9.6790377 
9.6790919 

9.679  1460 
9.679  2002 
9.670  2543 
9.679  3084 
9.6795625 
9.6794166 


9.679  4708 


9.680  1198 


9.680  1738 
9.6802279 
9.680  2819 
9.6803360 
9.680  3900 


9.680  4440 
9.6804981 
9.6805521 
9.6806061 
9.6806601 
9.6807142 


9.680  7682 


9.6808222 

9.680  8762 
9.6809302 
9.6809842 

9.681  0382 


9.681  0921 
Q.68i  1461 
9.681  2001 
9.681  2541 
9.681  3080 
9.681  3620 


9.681  4160 
9.681  4699 
9.681  5139 
9.681  5778 
9.681  6318 
9.681  6857 


9.681  7396 
Cotg 


54^ 
542 

541 
542 
542 
541 
542 
542 
541 
541 
542 
541 
542 

541 
541 
541 
541 
542 

541 
541 
541 
541 
541 
540 

541 
541 
541 

540 

541 
541 

540 

541 

540 
541 
540 
540 

541 
540 
540 
540 
541 
540 

540 
540 
540 
540 
540 
539 
540 
540 
540 

539 
540 
540 

539 

540 

539 
540 

539 
539 


Cotg 


0.3215039 


0.321  4497 
0.321  3955 
0.321  3414 
0.321  287a 
0.321  2330 


Co.s 


9.955  4882 ! 


0.321 1789 


0.321 1247 
0.321  0705 
0.3210164 
0.3209623 
0.320  9081 


0.3208540 


0.3207998 

0.3207457 

0.3206916 

0.3206375 
0.3205834 


0.3205292 


0.3204751 

0.3204210 
0.320  3669 
0.3203128 
0.320  2587 


0.320  2047 


0.320  1506 
0.3200965 
0.320  0424 

0.3199884 
0-3199343 


0.319  8802 


0.319  8262 

0.319  7721 
0.319  7I8I 

0.319  6640 
0.319  6100 


0.3195560 
0.3195019 
0.3194479 
0.3193939 
0.3193399 

0.319  2858 


0.3192318 


0.319 1778 
0.3191238 

0.3190698 
0.3190158 
C.3189618 
'073189079 


0.3188539 
0.3187999 
0.3187459 

C.3I8  6920 

0.3186380 


9.955  4781 
9.955  4682 

9-955  4581 
9-955  4481 
9-9554380 


9-955  4-80 
9-955  4179 
9-955  4079 
9-955  3978 
9-955  3878 
9-955  3777 


9-955  5676 
9-955  3576 
9-955  3475 
9-955  3375 
9-955  3-74 
9-9553173 


9-955  3073 


9.955  2972 
9.955  2871 
9-955  2771 
9-955  2670 
9-955  1569 


9-955  -469 


9-955  2^ 
9.955  2267 
9.955  2166 
9.955  2066 
9-955  ^965 


9.955  1864 


9-955  1763 
9.955  1662 
9.955  1562 
9-955  1461 
9-955  1360 
9.955  1259 


9.955  1158 
9-955  1057 
9-955  0956 
9-955  0855 
9-955  0754 


9-9550653 


9955055^ 
9.955  0452 

9-955  035 
9.955  0250 
9.955  0149 


9.955  0047 


0.3185840 


0.3185301 
0.3184761 
0.3184222 
0.3183682 
0.3183143 


0.318  2604 


d.  c.|     Tang 

64° 


9.9549946 

9.9549845 
9.9549744 
9.9549643 
9.954  9542 


9.9549441 


100 
101 

100 

lOI 

100 

lOI 

100 


9.954  9340 

9-954  9-39 
9-9549138 
9.9549037 
9-954  8935 


9-954 


Sin 


100 
101 
101 

lOI 

102 

lOI 
XOl 

Id 

101 

lOI 

lOI 

101 

lOI 
XOI 
lOI 

102 

lOI 


30 


50 
40 

30 

20 
10 


29 


28 


2G 


25 


23 


21 


20 


444 


25*= 


Sin 


Tang      d.  c.       Cotg 


Cos 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


9.6366131 


9.636  6669 
9.636  7107 
9.636  7545 
9.636  7983 
9.636  8421 


9.6368859 
9.636  9296 

9.636  9734 
9.6370172 

9.637  0609 
9.637 1047 


9.637 1484 
9.637 1922 

9-637  =359 
9.637  2797 
9.6373234 
9.6373671 


9.6374108 
9.637  4546 
9.637  4983 
9.637  5420 
9.6375857 
9.637  6294 


9.6376731 


9.6377167 
9.637  7604 
9.6378041 

9.637  8477 
9.637  8914 


9.6379351 


9.6379787 
9.6380224 
9.638  0660 
9.638  1096 
963^  1533 


9.638  1969 
9.638  2405 
9.638  2841 
9.638  3277 

9-6383713 
9.638  4149 


9-6384585 
9.638  5021 

9-638  5457 
9.638  5892 
9.6386328 
9.6386764 


9.6387199 

9638  7635 
9.638  8070 
9.638  8506 
9.638  8941 
9.638  9376 


9.638 ' 


9.639  0247 
9.6390682 
9.639  1117 
9.639  1552 
9-639  1987 
9.639  2422 


9.681  7396 


9.681  7936 
9.681  8475 
9.681  9014 

9.681  9553 

9.682  0093 


9.682  063: 


9.682  1171 
9.682  1710 
9.682  2249 
9.682  2788 
9.6823326 


9.682  3865 


9.682  4404 
9.682  4943 
9.682  5482 
9.682  6020 
9.6826559 
9.682  7098 


9.682  7636 
9.6828175 
9.6828713 
9.6829252 
9.6829790 


9.683  0328 


9.683  0867 
9.683  1405 
9.683  1943 
9.683  2481 
9.683  3019 


9-6«3  3557 


9.683  4096 
9.683  4634 
9.6835172 
9.683  5709 
9.683  6247 


9.683  6785 


9.683  7323 
9.683  7S61 
9.683  8398 
9.683  8936 
9.683  9474 


9.6840011 


9.684  0549 
9.684  1086 
9.684  1624 
9.684  2161 
9.6842699 


9.6843236 


9.6843773 
9.6844311 
9.6844848 
9.6845385 
9.6845922 


9.684  6459 
9.684  6996  I 

9-6847533 
9.684  8070 
9.684  8607 
9.6849144 


9.684  9681 


0.318  2604 


9.954  8834 


0.318  2064 
0.318  1525 
0.3180986 

0.3180447 
0-3179907 


9-954  8733 
9.954  8632 
9.9548531 
9.954  8429 
9.9548328 


03179368 


9.954  8227 


9.9548126 
9.954  8024 
9-954  79=3 
9.954  7822 
9.954  7720 


9.9547619 


0.3175596 
0.3175057 
0.317  4518 
0.3173980 
0.3173441 


9.9547518 
9.954  7416 

9-9547315 
9.9547214 
9.9547112 


0.317  2902 


9-954  70i 


0.317  2364 
0.317  1825 
0.317  1287 
0.3170748 
0.3170210 


9-95469-- 
9.954  6808 
9.954  6707 
9.954  6605 
9.954  6504 


0.3169672 


9.954  6402 


0.3169133 
0.3168595 
0.3168057 
0.3167519 
0.316  6981 


9.9546301 
9.9546199 
9.954  6098 
9.954  5996 
9-9545895 


1166443 


9-954  5793 


0.3165904 
0.316  5366 
0.3164828 
0.316  4291 
0.3163753 


9-9545692 
9.9545590 
9-954  5488 
9.9545387 
9-954  5=85 


0316  3215 


9.9545184 


0.316  2677 
0.316  2139 
0.316  1602 
0.316  1064 
0.3160526 


9.9545082 
9.954  4980 
9-9544879 
9-954  4777 
9-9544675 


0-3159989 


9-954  4574 


0-315  9451 
0.315  8914 
0.3158376 

0-3157839 
0.3157301 


9-954  447= 
9-9544370 
9.9544268 
9.9544167 
9.9544065 


0.315  6764 


9-9543963 


0.3156227 
0.315  5689 
0.3155152 
0.3154615 
0.3154078 


9.9543861 
9.9543759 
9-9543658 
9-9543556 
9.954  3454 


0.315  354J 


0.3153004 
0.3152467 
0.315  1930 

0.315  1393 
0.315  0856 


9-954  335= 
9-9543=50 
9.9543148 
9-954  3046 
9-954  =945 
9.954  =843 


0.3150319 


9.9542741 


Cos         d.  Cotg      d.  c.      Tang 

64^ 


Siu      1  d. 

I 


35' 


50 


51 


52 


53 


54 


56 


57 


58 


59 


60 


Sin 

9.639  2421 


9.639  2857 
9.6393292 
9.6393726 
g.6394161 
9.6394596 


9-639505° 

9-639  5465 
9.639  5899 
9.6396334 
9.639  6768 
9.639  7203 


9.640  0675 
9.640 1 109 
9.640 1543 
9.640 1977 
9.640  2410 


9.640  2844 
9.640  3278 
9.640  371 1 
9.6404145 
9.640  4578 
9.640  501 1 


9.640  5445 


9.6405878 
9.640  63 1 1 
9.640  6744 
9.6407178 
9.6407611 


9.640 1 


9.640  8477 
9.640  8909 
9.640  9342 
9.6409775 
9.641 0208 


9.641 0640 
9.641 1073 
9.641 1506 
9.641 1938 
9.641 2371 
9.641 2803 


9.641 3235 


9.641 3668 
9.641 4100 
9.641 4532 
9.641 4964 
9-641 5396 


9.641 5828 
9.641 6260 
9.641 6692 
9.641 7124 
9.641 7556 
9.641 7988 
9.641 8420 

Cos 


'i'ang   d.  c. 


9.6849681 
9.685  0218 
9.685  0755 
9.685  1291 
9.685  1828 
9-685  2365 
9.685  2901 


9.685  3438 
9-685  3975 
9.685  4511 
9.685  5047 
9.685  5584 


9.685  6120 
9.685  6657 
9.685  7193 
9.685  7729 
9.685  8265 
9.685  8801 


9.6859338 


9.685  9874 

9.686  0410 
9.686  0946 
9.686  1482 
9.686  2018 


9-686  2553 
9.686  3089 
9.686  3625 
9.686  4161 
9.6864697 
9.686  5232 


9.6865768 


9.686  6303 
9.6866839 
9.6867374 
9.686  7910 
9.686  8445 


9.6868981 


9.6869516 
9.6870051 
9.6870587 
9.687  1122 
9.687  1657 


9.687  5402 
9.6875937 
9.687  6472 
9.687  7007 
9.687  7541 
9.687  8076 


9.687 


9.687  9145 

9.687  9680 
9.6880214 

9.688  OT49 
9.688  1283 


Goto 


d.  c. 


Cotg 


0.315  0319 


0.3149782 
0.3149245 
0.314  8709 
0.314  8172 
0.3147635 


0.3147099 


0.3146562 
0.314  6025 
0.3145489 
0-3H4953 
0.314  4416 


0.3143880 


0.3143343 
0.314  2807 
0.314  2271 
0.314  1735 
0-314  "99 


0.3140662 


0.3 14  0126 
0.313  9590 
0-3139054 
0.313  8518 
0.3137982 


0-313  7447 
0.313  6911 
0.3136375 
0.3135839 
0.3135303 
0.3134768 


0.3134232 


0.3133697 
0.313  3161 
0.313  2626 
0.313  2090 
0.313  1535 


0.313  1019 


0.313  0484 
0.3129949 
0.312  9413 
0.3128878 
0.312  8343 


0.31 


0.3127273 
0.3126738 
0.312  6203 
0.312  5668 
0.3125133 


0.3124598 


0.3124063 
0.3123528 
0.3122993 
0.3122459 
0.312  1924 


0.3^-1389 
0.3120855 
0.3120320 
0.311  9786 
0.3119251 
0.311  8717 


0.3118182 
Tang 


Cos 


9.954  2741 


9.954  2639 
99542537 
99542435 
9-954  2333 
9-9542231 


9.9542129 


9.954  2027 
9-954  1925 
9-954  1823 
9.9541721 
9.9541619 


9-954  1517 


9.9541414 
9.9541312 
9.9541210 
9.954  1108 
9.954  1006 


9.9540904 


9.9540802 
9.9540699 

9-9540597 
9.954  0495 
9-9540393 


9.953  9677 


9-953  9575 
9-953  9472 
9-953  9370 
9.953  9268 
9-9539165 


9.953  9063 


9.953  8960 
9-953  8858 
9-953  8756 
9-953  8653 
9-9538551 


9-953  8448 


9-953  8346 
9-953  8243 
9-9538141 
9-953  8038 
9-953  7936 


9-953  7833 


9-953  7731 
9.953  7628 
9-953  7526 
9-953  7423 
9-953  7320 


9-953  721 


9-953  7115 
9.953  7013 
9.953  6910 
9-953  6807 
9-953  6705 


9.953  6602 
Sin 


103 


10 


6  i 


64^ 


446 


26*' 


10 


Sin 

9.641  8420 
'9.641  8851 
9.641  9283 

9.641  9714 

9.642  0146 
9.6420577 


9.642 1009 


9.642  1440 
9.642 1 87 1 
9.642  2303 
9.642  2734 
9.6423165 


9.642  3596 


9.642  4027 
9.6424458 
9.642  4889 
9.6425320 
9.6425751 


9.6426182 


9.642  6612 
9.642  7043 
9.642  7474 
9.642  7904 
9.642  8335 


9.642  8765 


9.6429195 

9.642  9626 

9.643  0056 
9.643  0486 
9.643  0916 


9-643  1347 


9-643 1777 
9.643  2207 
9.643  2637 

9.643  3067  I  lia 
9.643  3496  I  ^  I 


9.643  3926 


9.643  4356 
9.643  4786 
9.643  5215 
9.643  5645 
9.643  6075 


9-64365041^30 


9-643  6934  4^9 
9-643  7363  4,0 
9-643  779^  ,  Lo 
9.643  8222  1 11° 
9-643865111^9 

9.6439080!      ^ 

9.643  9509  420 
9-643  993i>    l^l 

9.644  X225  J^^ 

429 
429 
428 
429 
429 
428 


9.644  1654 


9.644  2083 
9.6442512 
9.644  2940 
9.6443369 
9-644  3798 


9.6444226 


Cos 


Tang      d.  c.       Cotg 


9.688  1818 
9.688  2352 
9.688  2886 
9.688  3421 
9.688  3955 
9.688  4489 


9.688  5023 
9-6885557 
9.688  6092 
9.688  6626 
9.6887160 
9.688  7694 


i227 


9.6888761 
9.6889295 

9.688  9829 

9.689  0363 
9.689  0897 


9.689  1430 
9.689  1964 
9.689  2497 
9.689  3031 
9.689  3565 
9.689  4098 


9.6894631 
9-6895165 
9.689  5698 
9.6896232 
9.689  6765 
9.689  7298 


9.6897831 


9.689  8364 
9.689  8898 
9.6899431 

9.689  9964 

9.690  0497 


9.690  1030 
9.690  1563 
9.690  2095 
9.690  2628 
9.690  3161 
9.690  3694 


9.6904226 
9.6904759 
9.690  5292 
9.6905824 
9.690  6357 
9.690  6889 


9-690  74^ 


9.690  7954 

9.690  8487 
9.6909019 
9.6909551 

9.691  0084 


9.691  o6i6 
9.691  1 148 
9.691  1680 
9.691  2212 
9.691  2745 
9.691  3277 
9.691  3809 

Cotg 


0.3108036 
0.3107503 
0.3106969 
0.3106435 
0.3105902 


0.311  8182 


0.3 1 1  7648 
0.311  7114 
0.3116579 
0.31:6045 
0-3"  55" 


03114977 


0.3 1 1  4443 
0.3 1 1  3908 
0.3113374 
0.3 1 1  2840 
0.311  2306 


0.31 


C773 


0.3 1 1  1239 
0.3 1 1  0705 
0.311  0171 
0.3109637 
0.310  9103 


0.3108570 


0.3105369 


0.3104835 
0.3104302 
0.3103768 
0.3103235 
0.3102702 


0.310  2169 


0.310  1636 
0.310  1 102 
0.3100569 
0.3100036 
0-309  9503 


0.309  8970 


0.309  8437 
0.309  7905 
0.309  7372 
0.309  6839 
0.309  6306 


0.309  5774 


0.3095241 
0.309  4708 
0.309  4176 
0.309  3643 
03093111 


0.309  2578 


0.309  2046 

0-309  1513 
0.309  0981 
0.309  0449 
0308  9916 


0.308  9384 


C.3088852 
0.308  8320 
0308  7788 
0308  7255 
0.308  6723 


0.308  6191 


d.  c.       Tang 


Cos 

9.953  6602 


9.953  6499 
9.953  6396 
9.953  6294 
9.9536191 
9.953  6088 


9-953  5985 


9-953  5883 
9.953  5780 

9-953  5677 
9-953  5574 
9-953  5471 


9-953  5369 


9.953  5266 
9-9535163 
9-953  5060 
9-953  4957 
9-953  4854 


9-9534751 


9-953  4648 
9-953  4545 
9-953  4443 
9-953  4340 
9-953  4237 


9-953  4134 
9.9534031 
9.9533928 
9-953  3825 
9-953  372i 
9.9533618 


9-953  3515 


9-953  34" 
9-953  3309 
9-953  3206 
9-953  3103 
9.953  3000 


9.953  2897 


9-953  ^794 
9.953  2690 
9.953  2587 
9.953  2484 
9.9532381 


9-953  2-78 


9-953  2174 
9.9532071 
9.953  1968 
9-953  1865 
9.953  1761 


9-953  1658 
9-953  1555 
9-953  1451 
9-953  1348 
9.953  1245 
9.953  1141 


9-953  1038 


9.9530935 
9.9530831 
9.953  0728 
9.953  0624 
9-953  05" 
9.953  0418 

Sin 


63* 


26'' 


44T 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Sin 

9.6444216 


9.644  46SS 
9.644  5083 
9.644  5511 
9.644  5940 
9.644  6368 


9.644  6796 
9.644  7225 
9.6447653 
9.6448081 
9.644  8509 
9.644  8937 


9.644  9365 
9.6449793 

9.645  0220 
9.645  0648 
9.645 1076 
9.645 1503 


9.645 1931 


9-645  2359 
9.645  2786 
9.645  3214 
9.645  3641 
9.645  4068 


9.645  4496 
9.645  4923 
9-645  5350 

9-645  5777 
9.645  6204 
9.64566151 


9.645  7058 


9.645  7485 
9.645  7912 
9.645  8339 
9.645  8766 
9,645  9192 


9-645  9619 
9.646  c»46 
9.646  0472 
9.646  0899 
9.646  1325 
9.646  1752 


9.646  4735 
9.6465161 
9.6465587 
9.646  6013 
9.646  6439 
9.646  6865 


9.646  7290 
9.646  7716 
9.646  814a 
9.646  8567 
9.646  8993 
9.6469418 
9.646  9844 

Cos 


Tang 

9.691  3809 

9.691  4341 
9.691  4872 
9.691  5404 
9.691  5936 
9.691  6468 


9.691  7000 

9-6917531 
9.691  8063 
9.691  8595 
9.691  9126 
9.691  9658 


9.6920189 
9.6920721 
9.692  1252 
g.692  1784 
9.6922315 
9.692  2846 


9.6923378 


9.692  3909 
9.692  4440 
9.6924971 
9.692  5503 
9.692  6034 


9.692  6565 
9.692  7096 
9.692  7627 
9.692  8158 
9.692  8688 
9.6929219 


9.692  9750 


9.6930281 
9.693  0812 
9.693  1342 
9.693  1873 
9.693  2404 


9.693  2934 
9.693  3465 

9-693  3995 
9.693  4526 
9.693  5056 
9.693  5586 


9.6936117 


9.693  6647 
9.693  7177 
9.693  7708 
9.693  8238 
9.693  8768 


9.693  9298 

9.693  9828 
9.6940358 
9.6940888 

9.694  1418 
9-694  1948 


9.694  2478 
9.694  3008 
96943537 
9.694  4067 
9.694  4597 
9.6945126 
9.6945656 

Cotg 


d.c. 


(I.e. 


Cotg 
0.308  6191 


0.308  5659 
0.308  5128 
0.308  4596 
0.308  4064 
0.3083532 


0.308  3000 


0.308  2469 
0.308  1937 
0.308  1405 
0.308  0874 
0.308  0342 


0.307  981 


0.307  9279 
0.307  8748 
0.307  8216 
0.307  7685 
0.3077154 


0.307  6622 


0.307  6091 
0.307  5560 
0.307  5029 
0.307  4497 
0.307  3966 


0.307  3435 


0.307  2904 
0.307  2373 
0.307  1842 
0.307  13 1 2 
0.307  0781 


0.307  0250 


0.3069719 
0.3069188 
0.306  8658 
0.306  8127 
0.306  7596 


0.306  7066 
0.306  6535 
0.306  6005 
0.300  5474 
0.306  4944 
0.306  4414 


0.306  3883 


0-3063353 
0.306  2823 
0.306  2292 
0.306  1762 
0.306  1232 


0.306  0702 
0.3060172 
0.305  9642 
0.305  91 1 2 
0.305  8582 
0.305  8052 


0-305  75^^ 


0.305  699Z 
0.305  6463 
0.305  5933 
0.305  5403 
0.305  4874 


0.305  4344 


Tant 


Cos 

9-9530418 


9-9530314 
9.9530211 
9-953  0107 
9.953  0004 
9.952  9900 


9.952  9797 


9.952  9603 
9.9529589 
9.952  9486 
9.9529382 
9.9529279 


9.9529175 


9.952  8450 
9.9528346 
9.952  8242 
9.9528139 
9.9528035 


9.9527931 


9.9527827 
9.952  7723 
9.952  7620 
9.9527516 
9.9527412 


9.9527308 


9.952  7204 
9.952  7101 
9.952  6997 
9.9526893 
9-952  6789 


9,9526685 
9.95T6581 
9.952  6477 
9.9526373 
9.9526269 
9-9526165 


9.952  6061 


9-952  5957 
9-952  5853 
9-952  5749 
9-952  5645 
9-9525541 
9-9525437 


9-9525333 
9-9525229 
9-9525125 
9.9525021 
9-952  491:7 


9-9524813 


9.9524708 
9.9524604 
9.9524500 
9-9524396 
9.9524292 


9.95241 


Sin 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


63' 


26^ 


Sin 


Tang 


d.  c.       Cotg 


Cos 


20 


•21 


•23 


24 


25 


26 


27 


28 


29 


30 


40 


9.646  9844 

9.647  0269 
9.647  0694 

9.647  n;o 

9647  1545 
9.647  1970 


9.647  =395 


9.647  z8io 
9.647  3245 
9.647  3670 
9.647  4f«95 
9.6474520,  ^^^ 

9-647  4945  4,^ 


425 

426 
425 
425 
425 
425 
425 

425 
425 

425 


9-647  5369  j  4^5 
9.647  5794  1  ^,^ 
9.647  6219  ^~-^ 
9.647  6643 
9.647  7068 


9.647  7492 


9.647  7917 
9.647  8341 
9.647  8766 
9.647  9190 
9-647  9614 


9.648  0038 


9.648  0462 
9.648  0886 
9.648  1 3 10 
9.648  1734 
9.6482158 


9.648  2582 


9.648  3006 
9.648  3430 
9-648  3854 
9.648  4277 
9.648  4701 


9.6485124 


9.648  5548 
9.6485971 
9.648  6395 
9.6486818 
9-648  7M 


9.648  7665 


9.648  8088 
9.648  85 1 1 
9.648  8934 

9-6489357 
9.648  9780 


9.649  0203 


9.649  0626 
9.649  1049 
9.649  1472 
9.649  1894 
9.6492317 


9.649  2740 


9.6493162 
9-649  3585 
9.649  4007 

9-649  4430 
9J494852 

9.6495274 
Cos 


424 

425 
424 

425 

424 

4-5 
424 
424 
424 
424 
424 
424 
424 
424 
424 

424 

424 
424 

423 
424 

423 

424 

423 
424 
423 
423 
424 

423 
4:3 
423 

423 
423 

423 
423 

4-3 
423 
422 
4-3 
423 
422 
423 
422 

423 
422 
422 


9-6945656 
9.694  6186 
9.6946715 
9.6947245 
9.694  7774 
9.694  8304 


9694  8833 
9.6949362 

9.694  9892 

9.695  0421 
9-695  0950 
9-695  1479 


9.695  2009 
9.69s  2538" 
9.695  3067 
9.695  3596 
9.6954125 
9.695  4654 


9-695  5183 
9.695  5712 
9.695  6240 
9.695  6769 
9.695  7298 
9-695  7827 


9695  8355 
9.695  8884 

9-695  9413 

9.695  9941 

9.696  0470 
9.696  0998 


9.696  1527 


9.696  2055 
9.696  2584 
9.696  3112 
9.696  3640 
9.6964168 


9.696  8393 
9.696  8921 
9.696  9449 
9.6969977 
9.6970505 


9.6974726 
9.6975253 
9.6975781 
9.697  6308 
9-697  6835 
9-697  7363 


0-305  4344 


9.9524188 


0.305  3814 
0.305  3285 
0.305  2755 
0.305  2226 
0.305  1696 


9.9524083 
9.9523979 
9.9523875 
9.9523771 
9.9523666 


0.305  1167 


9-9523562 


0.305  0638 
0.305  0108 

0-304  9579 
0.304  9050 
0-3048521 


9.9523458 

99523353 
9.952  3249 

9-9523145 
9-952  3040 


0.304  7991 


9-9522936 


0.304  7462 
0-3046933 
0.304  6404 
0.304  5875 
0.3045346 


9.9522832 
9-952  2727 
9.952  2623 
9.9522519 
9-9522414 


0.304  < 


9.9522310 


0.304  4288 
0.3043760 
0.3043231 
0.304  2702 
0.3042173 


9.952  2205 
9.952  2101 
9.952  1996 
9.952  1892 
9.952  1787 


0.304  1645 


9.952  1683 


0.304  II 16 
0.3040587 
0.304  C059 

0.303  9530 
0.303  9002 


9.952  1578 
9-952  1474 
9-952  1369 
9.9521265 
9.9521160 


0.303  8473 


9.952  1055 


0.303  7945 
0.303  7416 
0.303  6888 
0.303  6360 
0-303  5832 


9.9520951 
9.9520846 
9.9520742 
9.9520637 
9.952  0532 


0-303  5303 

0-303  4775 
0.303  4247 
0.303  3719 
0.303  3 191 
0.303  2663 


9.952  042b 
9.9520323 
9.9520218 
9.9520114 
9.9520009 
9.951  9904 


0-303  2135 
0.303  1607 
0.303  1079 
0.3030551 
0.303  0023 
03029495 


0.302  8968 


9.9519171 


0.302  8440 
0.302  7912 
0.302  7385 
0.302  6857 
0.3026329 
0.302  5S02 


9.951  9066 
9.951  8961 
9.951  8856 
9.9518751 
9.951  S646 


9-9518541 


Cotg   (1.  c. 


0.302  5274 
0.3024747 
0.3024219 
0.302  3692 
0.302  3165 
0.302  2637 

Tang 


9-9518437 
9.951  8332 
9.951  8227 
9.951  8122 
9-951  8017 

9.951  7<)12 

Sin 


d.      " 


fi3^ 


26*' 


449 


31 


l3o 
40 
50 


32 


33 


34 


35 


36 


37 


38 


39 


40 


Sin 
9.649  5274 


9.649  5697 
9.649  61 19 
9.649  6541 
9.649  6963 
9.649  7385 


9.649  7807 


9.649  8229 
9.649  8651 
9.649  9073 
9.649  9495 
9.6499917 


9.650  0338 


9.6500760 
9.650 1 182 
9.650 1603 
9.650  2025 
9.650  2446 


9.650  2868 
9.650  3289 
9.6503710 
9.650  4131 
9.6504553 
9.6504974 


96505395 


9.6505816 
9.650  6237 
9.6506658 
9.650  7079 
9.6507500 


9.650  7920 


9.650  8341 
9.6508762 
9.6509182 

9.650  9603 
9.651 0024 

9-65x0444 
9.651 0865 
9.6511285 
9.651 1705 

9.651  2126 
_9;_^5i2546 
9.651  2966 


Tang      d.  c.      Cotg 


9.6513386 
9.651  3806 
9.651  4226 
9.651  4646 
9.651  5066 


9.651  5486 


9.651  5906 
9.651  6326 
9.651  6745 
9.6517165 
9-651  7585 


9.651  8004 
9.651  8424 
9.651  8843 
9.651  9263 

9.651  9682 

9.652  OIOI 


9.6520521 


Ck>8 


423 
42a 
422 
422 
422 
422 
42a 
422 
42a 
422 
422 
421 
42a 
422 
421 
422 
421 
422 
421 

421 
421 
422 
421 
421 
421 
421 
421 
421 
421 
420 

421 

421 
420 
421 
421 
420 

421 

420 
420 

421 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

419 

420 
420 

419 
420 
419 

420 

419 
419 

420 


9.697  7363 
9.697  7890 
9.697  8417 
9.697  8944 
9.697  9471 

9.697  9998 

9.698  0526 
9.698  1053 
9.698  1580 
9.698  2106 
9.698  2633 
9.698  3160 


9.698  3687 


9.698  4214 

9.698  4741 

9.698  5267 
9.698  5794 
9.698  6321 


9.698  6847 
9.698  7374 
9.698  7900 
9.698  8427 
9.698  8953 
9.698  9480 


9.699  0006 
9.6990533 
9.699  1059 
9.699  1585 
9.699  21 II 
9.699  2637 


9.6993164 


9.699  3690 
9.6994216 
9.699  4742 
9.699  5268 
9.699  5794 


9.699  6320 


9.699  6846 
9.699  7371 
9.699  7897 
9.699  8423 
9.699  8949 
9.699  9474 


9.700  0000 
9.7000526 
9.700  1051 
9.700  1577 
9.700  2102 
9.7002628 


9-7003153 
9.7003679 
9.700  4204 
9.7004729 
9.700  5254 


9.7005780 
9.700  6305 
9.700  6830 
9-7007355 
9.700  7880 
9.700  8405 
9.700  8930 


Cotg       d.  c. 


0.302  2637 
0.3022110 
0.302  1583 
0.302  1056 
0.302  0529 
0.302  0002 


0.301  9474 


0.301  8947 
0.301  8420 
0.301  7894 
0.301  7367 
0.301  6840 
0.301  6313 


0.301  5786 
0.301  5259 
0.301  4733 
0.301  4206 
0.301  3679 


0.301  3153 


0.301  2626 
0.301  2100 
0.301 1573 
0.301 1047 
0.301  0520 


0.3009994 
0.300  9467 
0.300  8941 
0.3008415 
0.300  7889 
0.300  7363 


0.300  6836 


0.3006310 
0.3005784 
0.3005258 
0.3004732 
0.300  4206 


0.3003680 


0.3000000 
0.299  9474 
0.299  8949 
0.299  8423 
0.299  7898 


0.299  7372 
0.299  6847 
0.299  6321 
0.299  5796 
0.299  5271 
0.299  4746 


0.299  4220 


0.299  3695 
0.2993170 
0.299  2645 
0.2992120 
0-299  "595 


0.299  1070 


Tang 


Cos 


9-95>  79x2 
9.951  7807" 
9.951  7702 

9-951  7597 
9.951  7492 

9-951  7387 


9.951  7282 


9.9517177 
9.951  7072 
9.9516967 
9.951  6861 
9.951  6756 


9.951  6651 


9-951  5915 
9.9515810 
9-9515704 
9-951  5599 
9-951  5494 


9-951  53S9 
9.951  5283 

9-951  5178 
9.951  5073 

9-951  4967 
9.951  4862 


9-951475: 


9.951  4651 
9.9514546 
9.951  4441 

9-9514335 
9.95x4230 


9.951  4124 


9.951  4019 

9-951  3913 
9.951  3808 
9.951  3703 
9-951  3597 


9.951  3492 


9.951  3386 
9.951  3280 
9.951  3175 
9.951  3069 
9-951  2964 
9.951  2858 


9-951  2753 
9.951  2647 
9.951  2541 
9.951  2436 
9.951  2330 


9.951  1224 


9.951  2119 
9.951  2013 
9.951  1907 
9.951  1802 
9-951  1696 


9.951  1590 


Sin 


105 
105 
105 
105 
105 
105 
105 
105 

106 
105 
105 
105 
105 
105 

106 
105 
105 

'°l 
106 

105 

105 

105 

106 

105 

106 
105 
105 

106 

105 

106 

106 

105 
106 

105 

106 
105 
106 
106 
105 
106 
105 
106 
105 
106 
106 
105 

io6 
ic6 
105 
106 
106 
105 
106 
106 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


50 
40  I 
30 


20 


63* 


29 


4&0 


26** 


106 

1 1 10.6 

I  ji.8 

\  4i-4 

i  5V'' 

>  6j.<. 

J    84.!f 
»IV5-4 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 
9.652  05Z1 


9.6520940 
9.6521359 
9.652 1778 
9.652  2197 
9.652  2616 


9.652  3035 


9.652  3454 
9.6523873 
9.6524292 
9.6524710 
9.6525129 


9.652  5548 


9.6525966 
9.6526385 
9.652  6804 
9.652  7222 
9.6527640 


9.652  8059 


9.652  8477 
9.652  8895 

9-652  9313 
9.652  9732 
9.6530150 


9.6530568 


9.653  0986 

9.653  1404 
9.653 1822 
9.653  2240 
9.653  2657 


9-653  3075 


9-653  3493 
9.653  3910 
9.6534328 
9.653  4746 
9-6535^63 


9.653  5581 


9-653  5998 
9.653  6415 
9653  6833 
9.653  7250 
9.6537667 


9.653  8084 


9.653  850 
9.653  8918 
9-653  9335 
9653  9752 
9.6540169 


9.6540586 


9.654  1003 
9.654  1420 
9.654  1836 
9.6542253 
9.6542670 
9.654  3086 


9-6543503 
9.6543919 

9-6544355 
9.6544752 
9.654  5168 


9.654  55S4 


Cos 


419 
419 
419 

19 
419 
419 
419 
419 
419 
418 
419 
419 
418 
419 

418 
418 
419 
418 
418 
418 
419 
418 
418 
418 
;8 
418 
418 

418 

418 

417 
418 
418 

418 
417 
417 
418 
417 
417 
417 

417 

417 
417 

417 
417 
417 
417 

416 
417 
417 
416 

417 
416 
416 

417 
416 
416 


Tang   d.  c.   Cotg 


9.700  8930 


9.7009455 

9.700  998c 

9.701  0505 
9.701  1030 
9-701  1555 


9.701  2080 
9.701  2604 
9.701  3129 
9.701  3654 
9.701  4178 
9.701  4703 


9.701  5227 


9.701  5752 
9.701  6276 
9.701  6801 
9.701  7325 
9.701  7850 


9.701  8374 
9.701  8898 
9.701  9422 

9.701  9947 
9.7020471 

9.702  0995 


9-702  1519 
9.702  2043 

9.702  2567 
9.702  3091 
9.7023615 
9.7024139 


9.702  4663 


9.7025187 
9.702  57 n 
9.702  6234 
9.702  6758 
9.702  7282 


9.702  7805 
9.702  8329 
9.702  8853 
9.7029376 

9.702  9900 

9.703  0423 


9.703  0946 
9.703  1470 
9.703  1993 
9.7032516 
9.703  3040 
9.703  3563 


9.703  4086 
9.703  4609 
9.703  5132 
9.703  5656 
9.703  6179 
9.703  6702 


525 
525 
5^5 
525 
525 
525 
524 

525 
525 
524 
525 
524 

525 
524 
525 
524 
525 
524 
524 
524 
525 
524 
524 
524 
524 

524 
524 
524 

524 

524 

524 

524 
523 
524 
524 

523 
524 
524 
523 

524 
523 

523 
524 

523 
523 
524 
523 

523 
523 
523 
524 
523 
523 
523 
523 
522 
523 
523 
523 
523 


0.299  1070 


0.299  0545 
0.299  0020 
0.298  9495 
0.298  8970 
0.298  8445 


[7920 


0.298  7396 
0.2986871 
0.298  6346 
0.298  5822 
0.298  5297 


0.298  4773 


0.298  4248 
0.298  3724 
0.298  3199 
0.298  2675 
0.298  2150 


0.298  1626 


0.298  1 102 
0.298  0578 
0.298  0053 
0.297  9529 
0.297  9005 


Cos 


9.951  1590 


9.951  1484 

9-951  1379 
9.951  1273 
9.951 1167 
9.951  106 1 


9.951  0956 


9.9510850 
9.9510744 
9.9510638 
9.951  0532 
9.951  0426 


9.9510320 


9.951  0214 
9.951 0109 
9.9510003 
9.950  9897 
9.9509791 


9.9509685 


0.297  848J 


0.297  7957 
0.297  7433 
0.297  6909 
0.297  6385 
0.297  5861 


Cotg 


0.297  5337 


0.297  4813 
0.297  4289 
0.297  3766 
0.297  3242 
0.297  2718 


0.297  2195 


0.297  1 67 1 
0.297 1 147 
0.297  0624 
0.297  0100 
0.296  9577 


0.296  9054 


0.296  8530 
0.296  8007 
0.296  7484 
0.296  6960 
0.296  6437 


9.9509579 
9.950  9473 
9.9509367 
9.9509261 
9.9509155 


9.950  9049 


9.950  8943 
9.9508837 
9.9508731 
9.950  8624 
9.9508518 


9.950 


9.950  8306 
9.950  8200 
9.950  8094 
9.950  7988 
9.950  7881 


9.9507775 


9.950  7669 
9-9507563 
9-950  7457 
9.9507350 
9.9507244 


9.9507138 


0.2^6  5914 


d.c 


0.296  5391 

0.296  4868 
0.296  4344 
0.296  3S21 
0.296  3298 


0.296  2775 


0.296  2252 
0.296  1730 
0.296  1207 
0.296  0684 
0.296  0161 


0.295  9638 


Tang 


9.9507031 
9.950  6925 
9.9506819 
9.9506713 
9.950  6606 


9.9506500 


9.9506393 
9.9506287 
9.950  6181 
9.950  6074 
9.950  5968 


9.9505861 


9-9505755 
9.950  5649 
9-9505542 
9.950543b 
9.9505329 


106 

106 
106 
106 
105 
106 
106 
106 
106 
106 
106 
106 
105 
106 
106 
106 
106 
io6 
106 
106 
106 
106 
106 
106 
106 
106 
107 
106 
ic6 

106 

106 
106 
106 
107 
106 
106 
106 
106 
107 
106 
106 
107 
106 
106 
106 
107 
106 
107 
106 
106 
107 
106 
107 
106 
106 
107 
106 
107 
106 


9.9505223 


Sin 


12 


11 


10 


68= 


'26" 


4M 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


Sin 

9-6545584 
9.654  6000 
9.654.6417 
9.6546833 
9.654  7249 
9.6547665 
9.654  8081 


9.654  8497 
9.6548912 
9.6549328 

9.654  9744 

9.655  0160 


9-655  0575 
9.655  0991 
9.655 1406 
9.655 1822 
9.655  2237 
9.655  2653 


9.655  3068 

9-655  3483 
9.655  3899 
9.6554314 
9.655  4729 
9.6555144 


9-655  5559 

9-655  5974 
9.655  6389 
9.655  6804 
9.655  7219 
9.655  7634 


9.655  8048 


9-655  8463 
9.655  8878 
9.655  9292 

9.655  9707 

9.656  0121 


9.6560536 
9.656  0950 
9-656  1365 
9.656  1779 
9.6562193 
9.656  2607 


9.656  3021 


9.6563436 
9.656  3850 
9.6564264 
9.6564678 
9.6565091 


96565505 
9.6565919 
9-6566333 
9.656  6747 
9.6567160 
9.656  7574 


9-6567987 
9.656  8401 
9.6568814 
9.6569228 
9.656  9641 
9-657  OQ54 
9.6570468 


Tang 

9.704  0362 
9.704  0884 
9.704  1407 
9.704  1930 
9.704  2452 
9.704  2975 


9.704  3497 
9.704  4020 
9.704  4542 
9.704  5065 
9.7045587 
9.704  6109 
9.7046632 


9.7047154 
9.704  7676 
9.704  8198 
9.7048721 
9.704  9243 


9.704  9765 

9.705  0287 
9.705  0809 
9.705  1331 
9.705  1853 
9.705  2375 


9.705  2897 
9.705  3418 
9.705  3940 
9.705  4462 
9.705  4984 
9-705  5505 


9.705  6027 


9-705  6548 
9.705  7070 
9.705  7592 
9.705  8113 
9.705  8634 


9-7059156 

9.705  9677 

9.706  0199 
9.706  0720 
9.706  1 241 
9.706  1762 


9.706  2284 


9.706  2805 
9.7063326 
9.706  3847 
9.706  4368 
9.706  4889 


9.706  5410 
9.7065931 
9.706  6452 
9.706  6973 
9-706  7494 
9.706  8014 


9-7068535 

9.706  9056 
9.7069576 

9.707  0097 
9.7070618 
9.707  1138 
9-707  1659 


d.c. 


Cotg 

0.295  9638 


0.295  9116 
0-295  8593 
0.295  8070 
0.295  7548 
0.295  7025 


0.295  6503 


0.295  5980 
0.295  5458 
0.295  4935 
0.295  4413 
0.295  3891 


0.295  3368 


0.295  2846 
0.295  23-4 
0.295  1802 
0.295  1279 
0.295  0757 


0.295  0235 


0.2949713 
0.294  9191 
0.294  8669 
0.2948147 
0.2947625 


0.2947103 


0.294  6582 
0.294  6060 
0.294  5538 
0.294  5016 
0.294  4495 


0.294  3973 


0.2943452 
0.294  2930 
0.294  2408 
0.294  1887 
0.294  1366 


0.294  0844 


0.294  0323 
0.293  9801 
0.293  9280 

0-293  8759 
0.293  8238 


0.293  7716 


0.293  719s 
0.293  6674 
0.293  6153 
0.293  5632 
0.293  5111 


0.293  4590 


0.293  4069 
0.293  3548 
0.293  3027 
0.293  2506 
0.293  1986 


0.293  1465 


0.293  0944 
0.293  0414 
0.292  9903 
0.292  9382 
0.2q2  8862 


0.2928341 


Cos 


9.950  5223 


9.9505116 

9.950  5010 

9.950  4903 
9.9504796 

9.950  4690 


9.9504583 


9.9504477 
9.9504370 
9.9504263 
9.9504157 
9.950  4050 


9.950  3944 


9.9503837 
9.950  3730 
9.950  3624 
9.9503517 
9.9503410 


9.950  3303 


9.9503197 
9.950  3090 
9.950  2983 
9.950  2876 
9.950  2769 


9.950  2663 


9-9502556 
9.950  2449 
9-950  2342 
9.9502235 
9.9502128 


9.950  2022 


9.950  1273 
9.950  1 166 
9-950  1059 
9.9500952 
9-9500845 


9.9500738 


9.9500631 
9.9500524 
9.9500417 
9.9500310 
9.9500202 


9.9500095 


9.949  9988 
9.949  9881 
9-949  9774 
9.949  9667 
9-949  9559 


9.9499452 


9-949  9345 
9-949  9^38 
9.9499131 

9-949  9023 
9.949  8916 


9.949  8809 


10 


1__1 


Cos 


Cotg       d.  c.       Tan 


Sin 


29' 


462 


27* 


. 

. 

Sin 

d. 

Tang 

d.  c. 

Cotg 

C08 

d. 

n 

1 

0 

c 

lO 

9.657  0468 

413 
413 
413 
413 
413 
413 
413 
413 

9.707  1659 

520 
521 
520 
521 
520 
520 

5" 

520 
520 
520 
520 
520 
520 
520 
520 
520 
520 
520 
520 
520 
520 

0.292  8341 

9.949  8809 

107 

0    60  II 
50    1 

9.657  0881 

9.7072179 

0.292  7821 

9.949  8702 

20 

9.657  1294 

9.707  2700 

0.292  7300 

9-949  8594  107 
9.949  8487  1  ^ 
9-949  8380  1  ,  J 

40    1 

%o 

9.657  1707 

9.707  3220 

0.292  6780 

30    II 

40 

9.657  2120 

9.707  3741 

0.292  6259 

20 

1 

50 
0 
10 

9.657  2533 

9.707  4261 

0.292  5739 

9.949  8272 

107 
107 
Tn8 

10 
0 
50 

59 

9.6572946 

9.707  4781 

0.2925219 

9.949  8165 

9-6573359 

9.707  5302 

0.292  4698 

9.949  8058 

ao 

9.6573772 

9.707  5822 

0.2924178 

9.949  7950 

107 
108 

40 

10 

9.6574185 

412 

9.707  6342 

0.292  3658 

9.949  7843 

30 

40 

9-657  4597 

9.707  6862 

0.2923138 

9-949  7735 

107 
107 
108 
107 
108 

20 

2 

50 
0 
10 

9.657  5010 

413 
412 

9.707  7382 

0.292  2618 

9.949  7628 

10 
0 

so 

58 

9-657  5423 

9.707  7902 

0.292  2098 

9.949  7521 

9.657  5835 

9.707  8422 

0.292  1578 

9-949  7413 

20 

9.657  6248 

9.707  8942 

0.292  1058 

9-949  7306 

40 

^0 

9.6576661 

412 

9.707  9462 

0.2920538 

9.949  7198 

107 
108 

30 

40 

9.657  7073 

9.707  9982 

0.292  0018 

9.949  7091 
9-949  6983 

20 

3 

50 
0 

JO 

9.657  7485 

413 
412 

9.708  0502 

0.291  9498 

107 
108 

Jo? 

10 
0 
SO 

57 

9.657  7898 

9.708  1022 

0.291  8978 

9.949  6876 

9.657  8310 

9.708  1542 

0.291  8458 

9.949  6768 

zo 

9.657  8722 

9.708  2062 

0.291  7938 

9.949  6661 

40 

,0 

9.6579135 

9.708  2582 

0.291  7418 

9-949  6553 

\nl 

30 

40 

9-657  9547 

9.708  3  lOI 

520 
520 

519 

0.291  6899 

9-949  6446 

20 

4 

50 

0 
10 

9.657  9959 

412 
412 

9.708  3621 

0.291  6379 

9-949  6338 

108 
107 
108 

10 

0 
50 

56 

9.6580371 

9.708  4141 

0.291  5859 

9-949  6230 

9.658  0783 

9.708  4660 

0.291  5340 

9-949  6ii3 

20 

9.658  1195 

9.7085180 

0.291  4820 

9.9496015 

;s 

40 

^0 

9.658  1607 

412 

9.708  5699 

520 

0.291  4301 

9.949  5908 
9.949  5800 

30 

40 

9.658  2019 

9.708  6219 

0.291  3781 

108 

20 

5 

50 
0 
10 

9.6582431 

4H 

412 

9.708  6738 

5^9 

520 

519 

0.291  3262 

9-949  569^ 

107 
108 

-08 

10 
0 
50 

55 

9.658  2842 

9.708  7258 

0.291  2742 

9-949  5585 

9.658  3254 

9.708  7777 

0.291  2223 

9-949  5477 

20 

9.6583606 

9.708  8297 

0.291 1703 

9  949  5369 

;s 

40 

10 

9.658  4077 

9.708  8816 

5^9 

0.291 1184 

9.949  5262 

30 

40 

9.658  4489 

9-708  9335 

C.291  0665 

9-9495154 

108 

20 

6 

50 
0 
10 

9.658  4900 

412 
411 

9.708  9854 

520 
519 

0.291  0146 

9-949  5046 

108 

107 

Tn8 

10 
0 
50 

54 

9.6585312 

9.709  0374 

0.290  9626 

9.949  4938 

9.658  5723 

9.709  0893 

0.2909107 

9.9494831 

20 

9.6586135 

9.709  1412 

0.290  8588 

9-949  47-3 

T08 

40 

1° 

9.658  6546 

41X 

9.709  193 1 

519 

0.290  8069 

9.9494615 

108 

30 

40 

9.658  6957 

9.709  2450 

0.290  7550 

9-949  4507 

108 

20 

7 

50 
0 
10 

9.6587369 

411 
4H 

9.709  2969 

519 
519 

0.2907031 

9-949  4399 

107 
108 
108 

10 

0 
50 

53 

9.658  7780 

9.709  3488 

0.2906512 

9-949  4-92 

9.658  8191 

9.709  4007 

0.290  5993 

9.9494184 

20 

9.658  8602 

9.7094526 

S19 

0.290  5474 

9-949  4076 

Tn8 

40 

^0 

9.6589013 

9.709  5045 

0.2904955 

9.949  3968 

108 

30 

40 

9.658  9424 

9-709  5564 

519 
519 

0.2904436 

9.949  3S60 

108 

20 

8 

50 
0 
10 

9.658  9835 

411 
4" 

9.709  6083 

0.2903917 

9-949  375^ 

107 
108 
T08 

10 
0 
50 

52 

9.659  0246 

9.709  66oi 

0.290  3399 

9-949  3645 

9.6590657 

9.7097120 

0.290  2880 

9-949  3537 

20 

9.659  1068 

9.709  7639 

519 

518 

519 
518 

0.2902361 

9-949  3429 

T08 

40 

^0 

9.659  1478 

9.709  8158 

0.290  1842 

9-949  33^1 

io8 

30 

40 

9.659  1889 

9.709  8676 

0.2901324 

9.9493213 

Tn8 

20 

9 

50 

0 
10 

9.659  2300 

410 
411 

9.7099195 

0.290  0805 

9-9493105 

108 
108 
108 

10 
0 

50 

51 

9.6592710 

9.7099713 

0.2900287 

9-949  -997 

9.659  3121 

9.7100232 

0.289  9768 

9.949  2889 

20 

9.6593531 

9.7100750 

0.289  9250 

9.949  2781 

108 

40 

10 

9.659  3942 

9.7101269 

rl? 

0.2898731 

9.949  2673 

Tr,8 

30 

40 

9.6594352 

9.7101787 

?:i 

0.2898213 

9  949  1565 

T08 

20 

10 

50 

0 

9.6594762 

411 

9.710  2306 

0.289  7694 

9-949  2457 

108 

10 
0 

50 

9.659  5173 

9.7102824 

0.2897176 

9-949  1349 

' 

" 

C08 

d. 

Cotg  |d.  c. 

Tang 

Sin 

d. 

" 

' 

62"= 


2r 


, 

Sin 

d. 

Tang 

d.c. 

Cotg 

Cos 

^.| 

" 

' 

10 

o 

lO 

9.659  5173 

410 

9.710  2824 

518 

519 

518 
518 
518 
518 

518 

'^ 

518 

'^ 
518 

518 

0.289  7176 

9-949  ^349 

108 

108 

0  50 

50 

9659  5583 

9.7103342 

0.289  6658 

9-949  2241 

20 

9659  5993 

9.710  3861 

0.2896139 

9.949  2133 

T08 

40 

30 

9.659  6403 

9.7104379 

0.289  5621 

9.949  2025- 

;s 

30 

40 

9.6596813 

9.7104897 

0.2895103 

9.949  1016 
9.949  1808 

20 

11 

50 
0 

10 

9.659  7223 

410 
410 
410 
410 

9.710  5415 

0.2894585 

108 
108 

108 

10 
0 
50 

49 

9-659  7633 

9.7105933 

0.289  4067 

9.949  1700 

9.659  8043 

9.710  6451 

0.289  3549 

9.949  1592 

1 

20 

9.659  8453 

9.7106969 

0.289  3031 

9-949  1484 

T08 

40 

i 

•^0 

9.659  8863 

9.7107487 

0.2892513 

9.949  1376 

108 

30 

40 

9.6599273 

410 
410 
409 

9.7108005 

0.2S9  1995 

9.9491268 

109 
108 
108 

fn8 

oo 

12 

50 
0 
10 

9.659  9683 

9.7108523 

0.289  1477 

9.9491159 

10 
0 

50 

48 

9.660  0093 

9.710  9041 

0.289  0959 

9.9491051 

9.660  0502 

9.7109559 

0.289  0441 

9-949  0943 
9.9490835 

ao 

9.6600912 

409 

9.7110077 

0.288  9923 

T08 

40 

^o 

9.660  1321 

9.7110595 

°-^ll  9405 

9.9490727 

;^? 

30 

40 

9.660  1 73 1 

9.711  1113 

0.2888887 

9.9490618 

20 

13 

50 
0 
10 

9.660  2140 

410 
409 

9.711  1630 

0.288  8370 

9.9490510 

108 
109 

10 
0 

50 

47 

9.6602550 

9.711  2148 

0.288  7852 

9.949  0402 

9.660  2959 

9.711  2666 

0.2887334 

9.9490293 

20 

9.6603368 

9.711  3183 

0.2886817 

9-949  0185 

in8 

40 

^0 

9.6603778 

9.7113701 

0.288  6299 

9-949  0077 

X09 

30 

40 

9.6604187 

9.7114219 

0.2885781 
0.288  5264 

9.948  9968 

20 

14 

50 
0 
10 

9.6604596 

409 
409 
409 

9.7114736 

517 

9.948  9860 

108 
109 
108 

10 

0 

50 

46 

9.660  5005 

9.711  5254 

0.288  4746 

9.948  9752 

9.660  5414 

9.711  5771 

0.288  4229 

9.948  9643 

20 

9.660  5823 

4(jy 

9.711  6288 

5;? 

0.2883712 

9948  9535 

T08 

40 

1° 

9.660  6232 

409 

9.7116806 

0.2883194 

9.948  9427 

109 

Tn8 

30 

40 

9.660  6641 

409 

9-7"  7323 

;:5 

517 
517 

0.288  2677 

9.9489318 

20 

15 

50 
0 
10 

9.660  7050 

409 
409 

9.71 1  7840 

0.288  2160 

9.948  9210 

109 

108 

10 

0 

so 

45 

9.660  7459 

9.711  8358 

0.288  1642 

9.948  9101 

9.660  7868 

9.711  8875 

0.288  1125 

9.948  8993 

20 

9.660  8277 

408 

9.7119392 

0.288  0608 
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^ 

61' 


28* 


n"^ 

« 

Sia 

d. 

Tang 

d.c. 

Cotg 

Cos 

d. 

" 

. 

20 

o 

lO 

9.676  3281 

390 
391 

9.731  7460 

504 
504 
504 
504 
504 
504 
504 

503 
504 
504 
504 
503 
504 
503 
504 
503 
504 
503 
504 

503 

504 

503 
503 

503 
504 
503 
503 
503 
503 
503 

503 
503 
503 
503 
503 
503 
503 

503 
503 
502 
503 
503 
503 
502 
503 

0.268  2540 

9.944  5821 

"4 

"4 

0 

50 

40 

9.6763671 

9.7317964 
9.7318468 

0.268  2036 

9-944  5707 

20 

9.676  4062 

0.268  1532 

9-944  5593 

40 

1° 

9.6764452 

390 

9.731  8972 

0.268  1028 

9-944  5480 

30 

1 

40 

9.676  4842 

391 
390 

390 

9.7319476 

0.268  0524 

9.9445366 

113 
114 
114 

20 

1 

21 

50 
0 
lO 

9.6765233 

9.7319980 

0.268  0020 

9-944  5253 

10 
0 
SO 

39 

9.676  5623 

9.7320484 

0.2679516 

9-9445139 

9.676  6013 

9.732  0988 

0.2679012 

9.944  5025 

20 

9.676  6403 

390 

9.732  1491 

0.267  8509 

9.9444912 

113 

r  T/i 

40 

1° 

9.676  6793 

9.732  1995 

0.267  8005 

9.944  4798 

30 

40 

9.676  7183 

390 
390 
390 
390 

9.732  2499 

0.267  7501 

9.9444685 

114 
114 
113 
114 
114 
114 
113 
114 
114 

20 

22 

so 
0 

lO 

9.6767573 

9.732  3003 

0-267  6997 

9-9444571 

10 
0 

50 

38 

9.676  7963 

9.7323506 

0.267  6494 

9-944  4457 

9-6768353 

9.732  4010 

0.267  S990 
0.267  5487 

9-944  4344 

20 

9.676  8743 

9.7324513 

9.9444230 

40 

^0 

9.6769133 

390 

9.7325017 

0.267  4983 

9.9444116 

30 

40 

9.6769523 

9.732  5520 

0.267  4480 

9.944  4002 

20 

23 

50 

0 
10 

9.6769913 

389 
390 

9.732  6024 

0.267  3976 

9.9443889 

10 
0 
50 

37 

9.677  0302 

9.7326527 

0.267  3473 

9-944  3775 

9.677  0692 

9.732  7031 

0.267  2969 

9-944  3661 

20 

9.677 1082 

1% 

9-732  7534 

0.267  2466 

9-944  3547 

114 

40 

^0 

9.677 1471 

9.732  8038 

0.267  1962 

9-944  3433 

30 

40 

9.677 1861 

390 
389 

389 

9.732  8541 

0.267  1459 

9-944  3320 

20 

24 

50 

0 
10 

9.677  2250 

9.7329044 
9-732  9547 

0.267  0956 

9-944  3206 

114 
114 
114 

114 
"3 
114 
114 

114 
114 
114 
114 
114 
"4 
114 
114 
114 
114 
114 
114 

1x4 

"5 
114 
114 
114 
114 
114 
114 
'15 
114 
114 
114 

"5 
U4 
114 
114 

"5 
114 

10 
0 
50 

36 

9.677  2640 

0.267  0453 

9.944  3092 

9.677  3029 
9.677  3418 

9.733  0051 

0.266  9949 

9.944  2978 

20 

9-733  05S4 

0.266  9446 

9.944  2864 

40 

3c 

9.677  3808 

389 
389 
389 

389 

$ 

389 
389 
389 

1'4 

9-733  1057 

0.266  8943 

9-944  2750 

30 

40 

9.677  4197 

9.733  1560 

0.266  8440 

9-944  2637 

20 

25 

50 

0 
10 

9.6774586 

9-733  2063 

0.266  7937 

9-944  2523 

10 
0 
50 

35 

9.6774975 

9.733  2566 

0.266  7434 

9.944  2409 

9.677  5364 

9-733  3069 

0.266  6931 

9.944  2295 

20 

9-677  57S3 

9-733  3572 

0.266  6428 

9.9442181 

40 

;o 

9.677  614a 

9-733  4075 

0.266  5925 

9.944  2067 

30 

40 

9-677  6531 

9-733  4578 

0.266  5422 

9-944  1953 

20 

26 

50 

0 
10 

9.677  6920 

9-733  5081 

0.2664919 

9-944  1839 

10 
0 

50 

34 

9.677  7309 

9-733  5584 

0.2664416 

9-944  1725 

9.677  7698 
9.677  8087 

9.733  6087 

0.266  3913 

9.9441611 

20 

9-733  6590 

0.266  3410 

9-944  1497 

40 

^0 

9.677  8476 

9-733  7093 

0.266  2907 

9-944  1383 

30 

40 

9.677  8864 

38 
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388 
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388 
389 
388 
388 
388 
388 
388 

389 
388 

III 
388 
388 

9-733  7595 

0.266  2405 

9.944  1269 

20 

27 
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10 

9-6779253 

9-733  8098 

0.266  1902 

9-9+4  "55 

10 

0 
50 

33 

9.677  9642 

9.733  8601 

0.266  1399 

9.944  1041 

9.678  0030 

9.733  9104 

0.266  0896 

9-944  0927 

20 

9.678  0J.19 

9-733  9606 

0.266  0394 

9.9440812 

40 

30 

9.678  0807 

9.7340109 

0.265  9891 

9-944  0698 

30 

40 

9.678  1196 

9.7340611 
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502 

503 
502 
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Htll& 

9.9440584 

20 

28 

SO 
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10 

9.678  1584 

9.734  1 114 

9-944  0470 

10 
0 
50 

32 

9.678  1972 

9.734  1616 
9.7342119 

0.265  8384 

9.9440356 

9.6782361 

0.265  7881 

9.944  0242 

20 

9.678  2749 

9.7342621 

0.265  7379 

9.9440128 

40 

^0 

9.6783137 

9.7343124 

0.265  6876 

9.9440013 

30 

40 

9.678  3525 

9.7343626 

502 
503 
502 

0.265  6374 

9-943  9899 

20 

29 

SO 
0 
10 

9.6783913 

9.7344128 

0.265  58-^2 

9-943  9785 

10 
0 
50 

31 

9.6784301 

9-7344631 

0.265  5369 

9.943  9671 

9.678  4690 

9-7345133 

0.265  4867 

9-943  9556 

20 

9.678  5078 

9-734  5635  i  ^"1 

0.265  4365 

9.943  9442 

40 

30 

9.678  5465 

9.7346137 

503 

0.265  3863 

9-943  9328 

30 

40 

9.6785853 

9-734  6640 

0.265  3360 

9.943  9214 

20  i 

30 

SO 
0 

9.678  6241 

9.7347142 

0.265  2858 

9.943  9099 
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0;  30 

9.6786629 

9-734  7644  j  ^ 

0.265  2356 

9.943  8985 
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d. 

Cotg 

d.c.j   Tang 

Sin 

d. 

^^ 

- 

6r 


28* 


461 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


Sin 
9.678  6629 


9.6787017 
9.678  7405 
9.678  7792 
9.678  8180 
9.678  8567 


9678  8955 
9.678  934a 

9.678  9730 

9.679  0117 
9.6790505 
9.679  0892 


9.679 1279 
9.679 1666 
9.679  2054 
9.679  2441 
9.679  2828 


9.679  3602 

9-679  3989 
9.6794376 
9.679  4763 
9.679515c 
96795536 


9-679  59^3 
9.6796310 
9.679  6696 
9.679  7083 

9-679  7470 
9.679  7856 


9.679  8243 


9.679  8629 
9.679  9015 
9.67Q  9402 
9.6799:88 
9.6800174 


9.6800560 
9.680  0947 
9.6801333 
9.680  1719 
9.680  2105 
9.6802491 


9.680  2877 
9.6803263 
9.680  3648 
9.680  4034 
9.6804420 
9.6804806 


9.680  5191 


9.6805577 
9.680  5963 
9.680  6348 
9.680  6734 
9.6807119 


9.680  7504 
9.680  7890 
9.680  8275 
9.680  8660 
9.680  9046 
9.6809431 
9.6809816 

Cos 


Tang 

9-734  7644 
9.7348146 
9.734  8648 
9.7349150 
9.7349652 
9-7350154 


9.7350656 

9-735  "58 
9.735  1660 
9.735  2162 
9.735  2663 
9-735  3165 


9-735  3667 
9.735  4169 
9.735  4670 
9.7355172 

9-735  5674 
9.7356175 


9-735  6677 
9.735  7178 
9.735  7680 
9-7358181 
9-735  8683 
9.7359184 


9-735  9685 
9.7360187 
9.7360688 
9.7361189 
9.736  1691 
9.7362192 


9.736  2693 


9.7363194 
9.736  3695 
9.7364196 
9-736  4697 
9.7365198 


9.7365699 
9.736  6200 
9.736  6701 
9.736  7202 
9.736  7703 
9.736  8204 


9.736  8705 
9.736  9206 

9.736  9706 
9.7370207 

9.737  0708 
9.737  1208 


9-737  ^709 


9.737  2210 
9.7372710 
9.7373211 
9.7373711 
9.7374212 


9.7374712 


9.7375212 

9-7375713 
9.7376213 
9.7376713 
9.7377214 


9.7377714 


d.c 


Cotg 
0.265  2356 


0.265  1854 
0.265  1352 
0.265  0850 
0.265  0348 
0.264  9846 


0.264  9344 


0.264  8842 
0.264  8340 
0.264  7838 
0.264  7337 
0.264  6835 


0.264  6333 


0.2645831 
0.2645330 
0.2644828 
0.2644326 
0.264  3825 


0.264  33^3 


0.264  2822 
0.264  2320 
0.264  1819 
0.2641317 
0.264  0816 


0.2640315 


0.263  9813 
0.263  9312 
0.2638811 
0.263  8309 
0.263  7808 


0.263  7307 


0.263  6806 
0.263  6305 
0.263  5804 
0.263  5303 
0.263  4802 


0.263  4301 


0.263  3800 
0.263  3299 
0.263  2798 
0.263  2297 
0.263  1796 


0.263  1295 


0.263  0794 
0.263  0294 
0.262  9793 
0.262  9292 
0.262  8792 


0.262  8291 


0.262  7790 
0.262  7290 
0.262  6789 
0.262  6289 
0.262  5788 


0.2625288 
0.2624788 
0.2624287 
0.2623787 
0.262  3287 
0.262  2786 
0.262  2286 


Cos 


9-943  8985 


9-943  8871 
9-943  8756 
9.943  8642 
9-943  8528 
9-943  8413 


9-943  8299 


9-943  8184 
9.943  8070 
9-943  7956 
9-943  7841 
9-943  77^7 


9-943  761 


9-943  7498 
9-943  7383 
9-943  7269 
9-943  7154 
9-943  7040 


9.943  6925 


9.943  b8ll 
9.943  6696 
9-943  6581 
9.943  6467 
9-943  635* 


9.943  6238 


9-943  6123 
9.943  6008 
9-943  5894 
9-943  5779 
9.943  5664 


9-943  5549 


9-943  5435 
9-943  5320 
9-943  5205 
9-943  5091 
9-943  4976 


9-943  4861 


9.943  4746 
9.9434631 
9.9434516 
9-943  44°^ 
9-943  42^87 


9.943  4172 


9-943  4057 
9-943  3942 
9-943  3827 
9-943  37" 
9-943  3597 


9.943  3482 


9-943  3367 
9-943  3i5i 
9-9433138 
9-943  3023 
9-943  2907 


d.    Cotg   d.  c.|  Tau 

61* 


9.943  2792 
9.943  2677 
9.943  256a 
9.943  2447 
^.943  2332 
9.943  2217 


9.943  2102 


Sia 


114 

"5 
114 
114 
"5 
114 

^'5 
114 
114 

"5 
114 

"5 
114 

"5 

114 

"5 
114 
"5 
114 

"5 
"5 
114 

"5 

114 

"5 

"5 
114 
"5 
"5 
"5 
114 

"5 
"5 
114 

"5 
"5 
"5 
"5 
"5 
114 
"5 
"5 
"5 
"5 
"5 
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115 
i'5 
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"5 
"5 
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28 


27 
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Sin 
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Cos 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


9.6809816 
9.681 0201 
9.681 0586 
9.681 0971 
9.681 1356 
9.681 1741 


9.681 2126 
9.681 2511 
9.681 2895 
9.681 3280 
9.681 3665 
9.681 4049 


9.681 4434 
9.681 4819 
9.681 5203 
9.681 5588 
9.681 5972 
9.681 6356 


9.681 6741 


9.681 7125 
9.681 7509 
9.681 7894 
9.681 8278 
9.681.8662 


9.681 9046 
9.681 9430 
9.681 9814 
9.6820198 
9.6820582 
9.6820966 


9.682 1349 


9.682 1733 
9.682  2117 
9.682  2501 
9.682 1884 
9.682  3268 


9.682  365] 


9.6824035 
9.6824418 
9.682  4807 
9.682  5185 
9.682  5568 


9.6825952 
9.6826335 
9.6826718 
9.6827101 
9.682  7484 
9.682  7867 


9.682  8250 
9.682  8633 
9.682  9016 

9.682  9399 
9.6829782 

9.683  0165 


9.683  0548 
9.6830930 
9.683 1313 
9.683 1696 
9.683  2078 
9.683  2461 


9.683  2843 


Cos 


9-737  77H 
9.7378214 
9-737  S7H 
9-737  9^H 
9-7379715 
9.7380215 


9.738  0715 
9.738^215 
9.738  1715 
9.7382215 
9.7382715 
9.738  32i5< 


9-7383714 
9.7384214 
9.7384714 
9-738  5214 
9-7385714 
9-7386213 

9-7386713 
9.7387213 
9.738  7712 
9.7388212 
9.738  8711 
9.738  9211 


9.7389710 


9.7390210 

9-739  0709 
9-739  1209 
9.739  1708 

9.739  2207 


9-739  2707 


9.739  3206 
9-739  3705 
9-739  4205 
9.739  4704 
9.739  5203 


9.739  5702 
9.739  6201 
9.739  6700 
9-7397199 
9-739  7698 
9.7398197 


9.739  8696 


9-7399195 
9-7399694 
9.7400193 
9.7400692 
9.740  1 190 


9.740  1689 
9.740  2188 
9.740  2687 
9.7403185 
9.740  3684 
9.7404182 


9.7404681 


9.7405180 
9.7405678 
9.7406177 
9.740  6675 
9.7407173 
9.7407672 

Coig 


d.  c. 


0.262  i286 


9.943  2102 


0.262  1786 
0.262  1286 
0.262  0786 
0.262  0285 
0.261  9785 


9-943  1987 
9.943  1872 

9-943  1757 
9.943  1641 
9.943  1526 


0.261  9285 


9-943  141 ' 


0.261  8785 
0.261  8285 
0.261  7785 
0.261  7285 
0.261  6785 


9.943  1296 
9-943  "81 
9.943  1065 

9-943  0950 
9.9430835 


0.2616286 


9.943  0720 


0.261  5786 
0.261  5286 
0.261  4786 
0.261  4286 
0.261  3787 


9.943  0604 
9.943  0489 
9.943  0374 
9.943  0258 
9-943  0143 


i  0.261  3287 


9.943  0028 


0.261  2787 
0.261  2288 
0.261  1788 
0.261  1289 
0.261  0789 


9.9429912 
9.942  9797 
9.942  9682 
9.942  9566 
9.9429451 


0.261  0290 


9-9429335 


0.260  9790 
0.260  9291 
0.260  8791 
0.260  8292 
0.2607793 


9.942  9220 
9.942  9105 
9.942  8989 
9.942  8874 
9.942  8758 


0.260  7293 


9.942  8043 


0.260  6794 
0.260  6295 
0.260  5795 
0.260  5296 
0.260  4797 


9.9428527 
9.9428412 
9.942  8296 
9.942  8180 
9.942  8065 


0.260  42 


9.942  7949 


0.260  3799 
0.260  3300 
0.260  2801 
0.260  2302 
0.260  1803 


9.942  7834 
9.9427718 
9.942  7602 
9.942  7487 
9.9427371 


0.260  1304 


9.9427255 


0.260  0805 
0.260  0306 
0.259  9807 
0.259  9308 
0.259  88io 


9.942  7140 
9.942  7024 
9.942  6908 
9.942  6793 
9.942  6677 


0.259831 


9.942  6561 


0.259  7612 
0.2597313 
0.259  6815 
0.259  6316 
0.259  5818 


9.942  6445 
9.942  6330 
9.9426214 
9.942  6098 
9.942  5982 


0-259  5319 


9.942  5666 


0.25946:0 
0.2594322 
0.259  3823 
0.2593325 
0.259  282:7 


0.259  2328 


Tan'' 


9-9425751 
99425635 
9.9425519 
9-942  5403 
9.942  5 281 
9.9425171 
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9683  2843 

382 
383 
38a 
38a 
38a 
38a 
383 
38a 
382 
38a 
381 
38a 

^8^ 

9.740  767a 
9.7408170 

498 

499 
498 
498 
498 
499 
498 
498 
498 
498 
498 
498 

498 
498 
498 
498 
498 
498 
498 

497 
498 
498 
497 
498 

498 
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498 
497 
498 
497 

498 

497 
498 
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497 
498 

497 
497 

497 
497 
497 
497 
497 
497 
497 
497 
497 

497 
496 
497 
497 
497 
497 
496 
497 
497 
496 

497 

0.259  2328 

9.942  5171  1 

..J 

tt6 

0 
50 

10 

9.683  3226 

a259  1830 

9.942  5055 

4 

ao 

9.683  3608 

9.740  8669 

0.259  1331 

9-9414939  J 16 

40 

^0 

9.683  3990 

9.7409167 

0.2590833 

99424823  „6 

30 

40 

96834373 

9.7409665 

0.2590335 

9.9424707 

4 1 

1 

51 

50 
0 
10 

9.6834755 

9.741  0163 

0.2589837 

9.9424592 

116 

10 
0 
^0 

9 

11 

1^ 

9.683  5137 

9.741  0662 

0.2589338 

9-9424476 

116 
tt6 

9.6835519 

9.741  1160 

0.258  8840 
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9.7498371 
9.749  8864 
9-749  9357 
9.749  9850 


9.7500343 
9.7500835 
9.7501328 
9.750  1821 
9.7502314 


9.750  2806 

97503299 
9-750379' 
9.7504284 
9.7504777 
9.7505269 


9-7505762 
9.7506254 
9.7506747 
9.7507239 
9.7507731 
9.750  8224 


9.7508716 

9.750  9208 
9.7509701 

9.751  0193 

9.7510685 
9.751  1177 


9.751  1669 


9.751  2161 
9.7512654 
9.751  3146 
9-751  3638 
9-751  4'30 
9.7514622 


9.751  5114 
9.751  5606 
9.751  6097 
9.751  6589 
9-75170^^1 


9-75»7573 


9.751  8065 
9.7518556 
9.7519048 
9.751  9540 
9.7520031 


9.7520523 


9.7521015 
9.7521506 
9.7521998 
9.7522489 
9-75-^981 


9-7523472 
9.7523964 
97524455 
9-7524947 
9-7525438 
9.7525929 

9.7526420 
Cotg 


d.c. 


60° 


Cotg 

0.1503108 


0.2502615 
0.2501122 
0.250  1629 
0.2501136 
0.250  0643 


0.2500150 
0.249  9657 
0.249  9165 
0.249  8672 
0.2498179 
0.249  7686 


0.2497194 


0.249  6701 
0.249  6209 
0.2495716 
0.249  5223 
0.2494731 


0.2494238 


0.249  3746 
0.249  3253 
0.249  2761 
0.249  2269 
0.249  1776 


0.249  ^284 


0.249  0792 
0.249  0299 
0.248  9807 
0.2489315 
0.248  8823 


0.248  833] 


0.248  7839 
0.248  7346 
0.248  6854 
0.248  6362 
0.248  5870 
0-248  5378 


0.248  48S6 
0.248  4394 
0.248  3903 
0.248  3411 
0.248  2919 


0.248  2427 


0.248  1935 
0.248  1444 
0.248  0952 
0.248  0460 
0.2479969 


0.247  9477 


o  247  8985 
0.247  8494 
0.247  8002 
0.247  75 1 1 
0247-019 


0.2476528 


0.2476036 
0.247  5545 
02475^53 
0.2474562 
0.247^071 


0.2473580 
Tang 


Cos 


9.9404091 


9-94039:3 
9.9403854 
9.9403736 
9.9403618 
9-940  3499 


9-9403381 
9.940  3262 
9.9403144 
9.940  3026 
9.940  2907 
9.9402789 


9.940  2670 


9.9402552 
9.940  2433 
9-9402315 
9.9402196 
9.940  2078 


9.940  1959 


9.940  1841 
9.9401722 
9.940  1603 
9.940  1485 
9.940  1366 


9.940  1248 


9.940  1 1 29 

9.940  lOIO 
9.940  0892 

9-940  0773 

9.940  0654 


9.9400535 


9.9400417 

9.940  0298 

9.9400179 

9.940  0060 
9-939  9942 


9.9399823 


9.9399704 
9-9399585 
9-9399-166 
9-9399348 
9-939  9-9 


9.9399110 


9.939  »99i 
9.939  8872 
9-939  8753 
9.939  8634 
9-9398515 


9-9398396 


9-939  8277 
9.9398158 
9-939  8039 
9.939  7920 
99397801 


9-939  7682 


9-9397563 
9-939  7444 
9-9397325 
9.939  7206 
9.939  7087 
9.939  6968 

Sin 


29* 


467 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


SIq 

9.6923388 


9.692  3760 
9.6924132 
9.692  4504 
9.6924876 
9.692  5248 


9.692  5620 
9.692  5992 
9.6926364 
9.6926736 
9.692  7108 
9.692  7479 


9.6927851 
'9^928223 
9692  8594 
9.692  8966 
969^9337 
9.692  9709 


9.693  0080 


9.6930451 
9.693  0823 
9.693 1194 
9.693 1565 
9.6931937 


9.693  2308 


9.693  2679 
9.693  3050 
9.693  3421 
9.693  3792 
9.6934163 


9-6934534 


9.693  4905 

9'693  5^75 
9.693  5646 
9.693  6017 
9.693  6388 


9.693  6758 


9.6937129 
9.693  7500 
9.693  7870 
9.693  8241 
9.693861 


9.693  8981 

"9-693  935^ 
9.693  9722 
9.6940092 
9.6940463 
9.6940S33 


9.694  1203 


9.694  1573 
9.694  1943 
9.6942313 
9.694  2683 
9-6943053 
9.694  3423 


37* 

37* 

372 

37* 
372 

37* 
37* 
37* 
37* 
37* 
371 

37* 
37* 

371 
37* 
371 

37* 

371 

371 
37* 
371 
371 

37* 

371 

371 
371 
371 
371 
371 
371 
370 
371 
371 
371 
370 

371 
371 
370 
371 
370 
370 

371 

370 
370 
371 
370 
370 
370 
370 
370 
370 
370 


Tang 

9-75^  6420 
9.752  6912 
9.752  7403 
9.752  7804 
9-75*  83S5 
9.7528876 


9.6943793 
9.6944163 

9-6944533 
9.694  4902 
9.6945272 


9-694  564* 


Cos 


9-753*314 
9.753  2805 
9-753  3*96 
9-753  3786 
9-753  4*77 
9-753  4768 


9-753  5*59 

9-753  5750 
9.753  6240 

9-7536731 
9-753  7*** 
'9-753  771* 


9-753  8203 


9-753  8693 
9.7539184 

9-753  9674 
9.7540165 
9-7540655 


9.7541146 


9.7541636 
9.7542127 
9.7542617 
9.7543107 
9-7543598 


9.7544088 

"9-7544578 
9.7545068 
9-7545558 
9-754  6049 
9-7546539 


9-755  0459 
9-755  0949 
9-755  1438 
9.755  1928 
9-755*418 


9-755  *9o8 
9-755  3397 
9-755  3887 
9-755  4377 
9.7554866 
9-7555356 
9-755  5846 


d.  c. 

i 

49* 
491 
491 
491 
491 
492 
491 
491 
491 
491 
491 
491 
491 
491 
490 
491 
491 
491 
491 
490 
491 
491 
490 
491 
490 
491 
490 
491 
490 
491 

490 


491 
490 
490 
491 
490 
490 
490 
490 
491 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 

489 
490 
490 
490 

489 
490 
490 
489 
490 
490 


Cotj 


0.2473580 


0.247  3088 
0.247  2597 
0.247  2106 
0.247  1615 
0.247  1124 


0.247  0632 


0.247  0141 
0.2469650 
0.2469159 
0.246  8668 
0.246  8177 


0.246  7686 


0.2467195 
0.246  6704 
0.246  6214 
0.246  5723 
0.246  5232 


Cos 


9.939  6968 


9.939  6849 

9-939  67*9 
9.939  6610 
9.9396491 
9.9396372 


9.9396253 


9-9396134 
9-939  6014 
9-939  5895 
9-9395776 
9-9395657 


9-939  5537 


0.246  4741 


0.2464250 
0.246  3760 
0.246  3269 
0.246  2778 
0.246  2288 


0.246  1797 


0.246  1307 
0.2460816 
0.246  0326 
0.245  9835 
0-245  9345 


0.245  8854 


0.245  8364 
0.245  7873 
0.245  7383 
0.245  6893 
0.245  6402 


0.245  542* 
0.245  4932 
0.245  4442 
0.2453951 
0.245  3461 


Cot"       d-  c 


0.245  591* 


0.245  *97i 


9.9395418 
9-939  5*99 
9.9395179 
9.939  5060 

9-939  4941 


9.9394821 


9-939  470* 
9-9394583 
9-939  4463 
9-939  4344 
9.9394224 


9-9394105 


9-939  3985 
9.9393866 

9-939  3746 
9.939  3627 
9-939  3507 


119 
120 
119 
119 
119 
119 
119 
120 
119 
119 
119 
120 

119 

119 
120 
119 
119 

120 

119 
119 
120 
119 

120 
119 
120 
119 
120 
119 
120 
119 


9-9393388 


9.9393268 

9-9393149 
9.939  3029 
9.9392910 
9.9392790 


9.939267] 


9-939*551 
9-939  *43i 
9.9392312 
9.9392192 
9-9-39  =072 


0.245  2481 
0.245  1991 
0.245  1501 
0.245  1011 
0.245  0521 


0.245  0031 


0.244  9541 
0.2449051 
0.2448562 
0.244  8072 
0.2447582 


0.244  7092 


0.244  6603 
0.2446113 
0.244  5623 
0.2445134 
0.244  4644 


0.2444154 


Tani 


9-9391953 


9-9391833 
9.9391713 
9-939  1593 
9-939  1474 
9-939  1354 


9-939^*34 


9.9391114 
9.9390995 
9-939  0875 
9-9390755 
9.939  0635 


9-9390515 


9.9390396 
9-9390*76 
9.9390156 
9.9390036 
9.9389916 


'9.9389796 


119 

120 
120 
119 
120 
120 
119 
120 
120 
120 
J19 
120 
120 
120 
119 
120 
120 
120 
120 
119 


Sin 


80 


29 


28 


27 


26 


25 


23 


22 


21 


20 


119 

1;    il.q 

3  35-7 

4  47-6 

5  59-5 

6  71.4 

7  «3-3 

8  95-» 
g'io7.i 


m 


30* 


468 


2r 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


30 


Sla 

9.694  5642 
9.694  601 1 
9.6946381 
9.694  6750 
9.6947120 
9.694  7489 


9.694  7859 


9.694  8228 
9.694  8597 
9.694  8967 
9.6949336 
9.694  9705 


9.695  0074 


9.69s  0443 
9.695  0813 
9.695 1182 

9-695 1551 
9.695 1919 


9.69s  2288 


9.695  2657 
9.695  3026 

9-695  3395 
9.695  3764 

9-695  413- 


9.695  4501 


9.695  4870 
9.695  5238 
9.695  5607 

9-695  5975 
9.695  6344 


9.695  6712 


9.695  7080 
9.695  7449 
9.695  7817 
9.695  8185 
9-695  8553 


9.695  8922 


9.695  9290 

9.695  9658 

9.696  0026 
9.696  0394 
9.696  0762 


.696  1130 


9.696  1498 
9.696  1865 
9.696  2233 
9.696  2601 
9.696  2969 


9.696  3336 


9.696  3704 
9.696  4072 
9.696  4439 
9.696  4807 
9.6965174 


9-696  554i 


9.696  5909 
9.696  6276 
9.696  6643 
9.696  701 1 
9.6967378 
9.696  7745 


Turn 


d.c. 


9.755  5846 


9-7556335 
9.7556825 
9-755  73U 
9-755  7804 
9-755  8293 


9-755  8783 
9-755  9^7^ 
9-755  9761 
9.7560251 
9.756  0740 
9-756  1229 


9-756  1718 
9.756  2208 
9.756  2697 
9.7563186 
9.756  3675 
9.7564164 


9.756  4653 
9.7565142 
9.7565631 
9.756  6120 
9.756  6609 
9.756  7098 


9-7567587 
9.756  8076 
9-7568565 
9.756  9054 

9-7569543 

9.7570031 


9.7570520 


9-757  1009 
9-757  1498 
9-757  1986 
9.757  2475 
9-757  2^963 


9-7573451 


9-757  3941 
9-757  44^9 
9-757  491 
9.757  5406 

9-757  5894 


Cotg 


0.2444154  9 


0.244  3665 
0.2443175 
0.244  2686 
0.244  ^196 
0.244  1707 


0.244  1217 


0.244  0728 
0.2440239 
0.243  9749 
0.243  9260 
0.243  8771 


0.243  8282 


0.243  7792 
0.243  7303 
0.243  6814 
0.243  6325 
0.243  5836 


0.243  5347 


0.243  4858 
0.243  4369 
0.243  3880 

0-243  3391 
0.243  2902 


0.243  2413 


0.243  1924 
0.243  1435 
0.243  0946 
0.243  0457 
0.242  9969 


Cos 

9389796 
938  9676 
9389556 
.389436 
9389316 
9389^96 


938  9076 


9388956 
938  8836 
9388716 
938  8596 
,938  8476 


9388356 


938  8236 
9388116 
938  7995 
9387875 
9387755 


9387635 


9387515 
9387395 
,938  7274 

9387154 
938  7034 


0.242  9480 


9-757  6383 
9.7576871 
9.7577360 
9-757  7848 
9-757  8336 
9-757  8825 


9-7579313 

9.757  9801 

9.758  0289 

9-7580777 
9.758  1265 
9-758  1754 


9.758  2242 
9-758  2730 
9.7583218 
9.758  3706 
9.7584194 
9.7584682 

9-758  5170 


0.242  8991 
0.242  8502 
0.242  8014 
0.242  7525 
0.242  7037 


0.242  6548 


0.242  6059 
0.2425571 
0.242  5082 
0.242  4594 
0.242  4106 


0.2423617 


0.2423129 
0.242  2640 
0.242  2152 
0.242  1664 
0.242  1 1 75 


0.242  0687 


0.242  0199 
0.241  971 1 
0.241  9223 
0.241  8735 
0.241  8246 


0.241  7758 


0.241  7270 
0.241  6782 
0.241  6294 
0.241  5806 
0.2415318 


0.241  4830 


9386914 


938  5793 
,938  6673 
938  6553 
9386433 
9386312 


9386192 


938  6072 

9385951 
9385831 
9385710 
938  5590 


938  5470 


9385349 
938  5229 
938  5108 
9384988 
9384867 


9384747 


938  4626 
938  4506 

9384385 
9384265 
9384144 


938  4024 


938  3903 
9383782 
938  3662 
938  3541 
938  3420 


9383300 


9383179 
938  3058 
9382038 
9382817 
938  2696 


9382576 


20 

10 

20 

0 

21 
20 

50 
40 

Cos 


Cotg      d.  c.j     Tang 

60° 


Sin 


a— la 


29' 


469 


Sin      1  d. 


Tang       d.  c.\      Cotg 


Cos 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


■696  7745 


.6968 
.696  8479 
.696  8846 
.6969113 
.6969580 


,696  9947 


,6970314 
.6970681 
.697 1048 
.697 1415 
.697 178 


.6972148 


.6972515 
.697  2881 
.697  3248 
.6973614 

•697  39^^ 


■697  4347 


.6974713 
,697  5080 
,697  5446 
,6975812 
,6976179 


•697  6545 


.697  691 
.697  7277 
.697  7643 
.697  8009 
,6978375 


40  i 

5°  L 


10  i 


j9 


.697  8741 


.6979107 
697  9473 
,697  9839 
.698  0204 
.6980570 


698  0936 
,698  1301 
667 
.698  2033 
.698  2598 
■69S  2764 


.698  3129 


.698  3494 
.698  3860 
.698  4225 
.69S  4590 
,6984956 
.698  5321 


.6985686 
.698  6051 
.6986416 
6986781 
,698  7146 


,698751 


.6987876 
.698  8241 
.698  8606 
.698  8971 
•69S9335 
.69S  97C0 


367 
367 
367 
367 
367 
367 

367 

367 
367 
366 
367 

367 
366 
367 
366 
367 
366 
366 

367 
366 
366 

367 
366 

366 
366 
366 
366 
366 
366 

366 

366 
366 

366 
366 
365 
366 
366 
365 
366 
365 
365 
366 
365 
365 
366 

365 
365 

365 
365 
365 
365 

365 

365 
364 
365 

TT 


9.7585170 


9-75S5657 
9.7586145 
9.7586633 
9.758  7121 
9.758  7609 


9.7588096 

9-7588584 
9.7589072 

9-7589559 
9.759  0047 

9-7590535 
9.7591022 


9.759  1510 

9-759  1997 
9.759  2485 
9.759  2972 
9.7593460 


9-759  3947 

9-759  4435 
9.7594922 

9-759  5409 
9-759  5897 
9.759  6384 


9.7596871 


9-7597358 
9-759  7845 
9-7598333 
9.7598820 
9.7599307 


9-759  9794 


9.7600281 
9.7600768 
9.760  1255 
9.760  1742 
9.760  2229 


9.7602716 


9.7603203 
9.760  3690 
9.7604176 
9.7604663 
9.7605150 
9-7605637 


9.7606124 
9.7606610 
9.760  7097 
9.7607584 
9.760  8070 


9.7608557 

9.760  9043 
9.7609530 

9.761  ooi6 
9.761  0503 
9.761  0989 


9.761  1476 
9.761  1962 
9.761  2449 
9-761  2955 
9.761  34-1 
9.761  3907 


9.761  4394 


Cots 


487 


487 


487 


487 
488 

487 
488 
487 
488 
487 
488 

487 
487 
488 
487 
487 

487 

487 
488 

487 
487 

487 

487 

487 
487 

487 
487 
487 

487 

487 
486 

487 
487 
487 
487 
486 
487 
487 
486 
487 
486 

487 
486 

487 
486 
487 
486 
487 
486 
486 
486 
487 
i 


0.241  4830 


41  4343 
0.241  3855 
0.241  3367 
0.241  2879 
0.241  2391 


0.241  1904 


0.241  1416 
0.241  0928 
0.241  0441 
0.2409953 
0.240  9465 


0.240 . 


0.240  8490 
0.240  8003 
0.2407515 
0.240  7028 
0.240  6540 


0.2406053 


0.2405565 
0.240  5078 
0.2404591 
0.2404103 
0.2403616 


0.2403129 


0.240  2642 
0.2402155 
0.240  1667 
0.240  1180 
0.240  0693 


9-938  2576  I 


9382455 
9382334 
9382213 
938  2092 
938  1972 


9381851 


938 1730 
938  1609 
938  1488 
938  1367 
938  1247 


938  1126 


938  1005 
9380884 
9380763 
9380642 
9380521 


935  0400 


938  0279 
9380158 
9380037 
9379916 
937  9795 


937  9674 


0.240  0206 


0.239971^ 
0.239  9232 
0.239  8745 
0.239  8258 
0.239  7771 


0.239  7284 


0.239  6797 
0.2396310 
0.2395824 

0.2395337 
0.2394850 

0.2394363 


0.2393876 
0.239  3390 
0.239  2903 
0.239  2416 
0.239  1930 


0.239  1443 
0.239  0957 
0.2390470 
o.  23  S  9984 
0.238  9497 
0.238  901 1 


0.2388524 


0.23S  8038 
0.2387551 
0.238  7065 
0.238  6579 
0.238  6093 


937  9553 
937  9432 
9379310 
9379189 
937  9068 


0.238  5606 


Tanjj 


937  8947 


937  8826 
937  8705 
9378584 
937  8462 
937  8341 


937  g220 


937  8099 
937  7977 
9377856 

937  7735 
9377614 


9377492 


937  7371 
937  7250 
9377128 
937  7007 
9376885 


937  6643 
9376521 
,937  6400 
937  6278 
9376157 


937  6764 


937  6035 


937  5914 
937  5792 
9375671 

937  5549 

93754  2  S 


9-937  5306 

Sin 


10 


60^ 


470 


30° 


10 


Sin 

9.698  9700 


9.6990065 
9.699  0429 
9.699  0794 
9.699 1158 
9.6991523 


Tang   d.  c.   Cotg 


9.699  1887 

9699  1152 
9.699  2616 
9.699  2981 

9699  3345 
9.699  3709 


9.699  4073 
9.6994438 
9.699  4802 
9.699  5166 
9.699  5530 
9.699  5894 


9.699  6258 
9.699  6622 
9.699  6986 
9.699  7349 
9.699  7713 
9.699  8077 


9.699  8441 
9.699  8804 
9.6999168 
9.6999532 
9.699  9895 
9.7000259 


9.7000622 


9.7000986 
9.700  1349 
9.7001713 
9.700  2076 
9.700  2439 


9.700  2802 
9.700  3166 
9.7003529 
9.700  389^2 
9.7004255 
9.7004618 


9.7004981 


9.700  5344 
9.700  5707 
9.700  6070 
9.7006433 
9700  679s 


9.7007158 

9.7007521 
9.7007883 
9.700  8246 
9.7008609 
9.7008971 
9.7009334 


9.7009696 
9.701  0059 
9.701  0421 
9.701  0783 
9.701  1146 
9.701  1508 


9.7614394 


9.761  4880 
9.761  5366 
9.7615852 
9.761  6339 
9.761  6825 


9.761  731  ] 


9.761  7797 
9.761  8283 
9.761  8769 
9.761  9255 
9.761  9741 


9.7620227 
9-7620713 
9.762  1199 
9.762  1684 
9.762  2170 
9.7622656 


9-7623142 
9.7623628 
9.762  4113 
9.7624599 
9.762  5085 
9.7625570 


9.762  6056 
9.7626541 
9.762  7027 
9.7627513 
9.762  7998 
9.762  8484 


9.762  8969 


9-762  9454 

9.762  9940 

9.763  0425 
9.7630911 
9.763  1396 


9.763  1881 
9.763  1366 
9.763  2852 

9-763  3337 
9.763  3822 

9-763  4307 


9.763  4792 


9.7635277 
9.763  5762 
9.763  6247 
9.763  6732 
9.7637217 


9.763  7702 


.9.763  8187 
9.763  8672 
9.7639157 
9.763  9642 
9.7640127 


9.7640612 
9.764  1096 
9.764  1581 
9.764  2o66 
9.7642551 
9.764  3035 


9.764  3520 


486 
486 
486 
487 
486 
486 
486 
486 
486 
486 
486 
486 
486 
486 
485 
486 
486 
486 
486 
485 
486 
486 
485 
486 
485 
486 
486 
485 
486 
485 

485 

486 
48s 
486 
485 
485 
485 
486 
485 
485 
485 
485 
485 
485 
485 
48s 
485 
485 

485 

485 
485 
485 
485 
484 
48s 
485 
485 
484 
485 


0.238  5606 


0.238  5120 
0.238  4634 
0.2384148 
0.238  3661 
0.2383175 


0.238  2689 


0.238  2203 
0.238  1717 
0.238  1231 
0.238  0745 
0.2380259 


0-2379773 


0.2379287 
0.237  8801 
0.237  8316 
0.237  7830 
0237  7344 


0.2376858 


0.2376372 
0.237  5887 
0.237  5401 
0.2374915 
0.2374430 


0-237  3944 


0-237  3459 
0.237  2973 
0.237  2487 
0.237  2002 
0.237  1516 


0.237  103] 


0.237  0546 
0.237  0060 
0.2369575 
0.236  9089 
0.236  8604 


0.236  1 


0.236  7634 
0.2367148 
0.236  6663 
0.236  6178 
0.2365693 


0.236  5208 
0-2364723 
0.2364238 

0-2363753 
0.236  3268 
0.236  2783 


0.236  2298 
0.236  1813 
0.236  1328 
0.2360843 
0.2360358 
0-2359873 


Co» 

9-9375306 


9-9375185 
9.937  5063 
9-937  4942 
9.9374820 
9.937  4698 


9-937  4577 


9-937  4455 
9-937  4333 
9.9374212 
9-937  4090 
9.937  1968 

9-937  3847 


9.9373725 
7.937  3603 


9-9373481    -I" 
122 


9.9373360 
9-937  3238 


9.937  3116 


9.937  2994 
9-937  2872 
9-9372751 
9-937  2629 
9-937  2507 


9-937  2385 


9-937  2263 
9-9372141 
9.937  2019 
9.937  1897 
9-937  1775 


9.937  1653 


9-937  1531 
9.937  1409 
9.9371287 
9-937  "65 
9-937  1043 


9.9370921 


9.937  0799 
9.937  0677 

9-9370555 
9.9370433 
9.937  03 1 1 


9-9370189 
9.9370067 
9-936  9944 
9.936  9822 
9.936  9700 
9-9369578 


9.9369456 


0-235  9388 
0.235  8904 
0.2358419 
0.23s  7934 
0.235  7449 
0.2356965 

0.235  6480 


9-9369331 
9.9369211 
9.936  9089 
9.936  8967 
9.936  8844 


9936  8722 
9.936  8600 
9936  8477 
9.9368355 
9-9368233 
9.936  8no 
9-936  7988 


Cos 


Cotg      d.  cl       Tang 

50° 


Sin 


30* 


471 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Sin      '  d. 


9.701 1508 
9.701 1870 
9.701 2232 
9.701 2595 
9.70T  2957 
9.701 3319 


9.701 


9.701 4043 
9.701 4405 
9.701 4767 
9.701 5128 
9.701 5490 
9.701 5852 


9.701 6214 
9.701 6576 
9.701 6937 
9.701 7299 
9.701 7660 


9.701 8022 

V701 8383 
9.701 8745 
9.701 9106 
9.701 9468 
9.701 9829 
9.702  0190 


9.7020552 
9.7020913 
9.702 1274 
9.702 1635 
9.702 1996 


9  702  2357 


9.702  4884 
9.70a  5244 
9.702  5605 
9.702  5966 
9.702  6326 


9.702  6687 


9.702  7047 
9.70a  7408 
9.70a  7768 
9.70a  8129 
9.70a  8489 


9.702  8849 
9.7029210 

9.702  9570 
9.70a  9930 

9.703  oa90 
9.7030651 


9.703  1011 

9-703  137^ 
9.703  1731 
9.703  2091 
9.703  2451 
9.703  2811 
9.703  3170 

Cos 


Tang 

9-76435^0 
9.764  4005 
9.7644489 
9.764  4974 
9764  5458 
9-7645943 


9.764  6427 
9.7646912 
9.764  7306 
9.7647881 
9.764  8365 
9.764  8849 


9.764  9334 
9.7649818 

9.765  0302 
9.765  0786 
9.765  1271 
9-765  1/55 


9.765  2239 
9.765  2723 
9.765  3207 
9.765  3691 

9-765  4175 
9.765  4659 


9-765  5143 
9.765  5627 
9.765  61 II 

9-765  6595 
9.765  7079 
9-765  7563 


9.765  8047 


9.765  8531 
9.765  9014 
9-765  9498 

9.765  9982 

9.766  0466 


9.766  0949 
9-766  1433 
9.766  1917 
9.766  2400 
9.766  2884 
9.766  3367 


9-7663851 
9.766  4334 
9.7664818 
9.766  5301 
9.766  5785 
9.766  6268 


9.766675] 


9.766  7235 
9.7667718 
9.766  8201 
9.766  8685 
9.7669168 


9.7669651 


9.767  0134 
9.767  0617 
9.767  IIOI 
9.767  1584 
9.767  2067 
9.767  2550 


Cotg      d.  c. 


d.c 


Cotg 

0.235  6480 


0.235  5995 
0.2355511 
0.235  5026 
0.235  454a 
0.235  4057 


o.^35  3573 


0.235  3°^^ 
C.235  2604 
0.235  2119 
0.235  1635 
0.2351151 


0.235  0666 


0.235  0^8^ 
0.234  9698 
0.2349214 
0.234  8729 
0.234  8245 


0.2347761 


0.234  7277 
0.234  6793 
0.234  6309 
o.a34  58a5 
0.234  5341 


0.2344857 


0-1344373 
o.a34  3889 
0.234  3405 
0.234  2921 
0.234  2437 


0.234  1953 


o.a34  1469 
0.234  0986 
0.234  0502 
0.2340018 
0.233  9534 


0-233905^ 
0.233  8567 
0.233  8083 
0.233  7600 
0.233  7116 
0.233  6633 


0.233  6149 


0.233  5666 
0.233  5182 
0.233  4699 
0.233  4215 
0.233  3731 


0.233  3249 


0.233  2765 
0.233  2282 
0.233  1799 
0.233  1315 
0.233  083a 


0.233  0349 


0.232  9866 
0.232  9383 
0.232  8899 
0.23a  8416 
0.232  7933 


0.232  7450 


Tang 


C08 
9-936  7988 


9.936  7866 
9-936  7743 
9.936  76*1 
9-936  7498 
9-936  7376 


9936  7254 


9.9367131 
9.936  7009 
9.936  6886 
9.936  6764 
9.936  6641 


9.936  6519 


9.936  6396 
9.936  6273 
9.936  6151 
9.936  6028 
9.936  5906 


9-936  5783 


9.936  5660 
9936  5538 
9.936  5415 
9.936  529a 
9-936  5170 


9.936  5047 


9.936  4924 
9.936480a 
9.9364679 
99364556 
99364433 


993643" 


9.9364188 
9.936  4065 
9.936  3942 
9.9363819 
9.936  3696 


9-936  3574 
9.9363451 
9.9363328 
9.936  3205 
9.936  308a 
9.936  2959 


9.936  2836 


9.9362713 
9.9362590 
9.936  2467 
9.936  2344 
9.9362221 


9.936  2098 


9.936  1975 
9.936  1852 
9-936  1719 
9.936  1606 
9.936  1483 


9.936  1360 


9.936  1236 
9.936  II 1 3 
9.936  0990 
9.9360867 
9.936  0744 


9.9360621 

Sin 


23 
23 

23 

50 
40 
30 
20 

23 

10 

0 

50 

23 

40 

30 
20 

17 

10 

0 

50 

40 

•'T 

30 

3 

20 

23 

23 

50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


59* 


472 


30" 


' 

" 

Sin   1  d. 

Tang 

d.c. 

Cotg 

Cos 

d. 

„ 

-  1 

20 

o 

lO 

9.703  3170 

360 

9.767  2550 

483 

483 
483 
483 
483 
483 

482 
483 
483 
483 
483 
482 

483 

483 
482 
483 
483 
482 

483 
482 
483 
482 
483 
482 

482 

til 
tli 

482 
482 

483 
482 
482 
4S2 
482 
482 
482 
482 
482 
482 
482 
482 
482 
482 
482 
482 
481 
482 
482 

f 

482 

0.232  7450 

9.9360621 

124 

0 

50 

40 

9-703  3530 

9-767  3033 

0.232  6967 

9.936  0497 

20 

9-703  3^0  1  ^11 
9-7034-50!  3 
9.703  4&09  1  359 

9.7673516 

0.232  6484 

9.936  0374 

40 

30 

9-767  3999 

0.232  6001 

9.9360251 

->^ 

30 

40 

9.767  4482 

0.2325518 

9.9360128 

124 
123 
123 
123 
124 

20 

21 

50 
0 
10 

9.703  4969  1  ^^^ 

9.767  4965 

0.2325035 

9.9360004 

10 
0 

50 

39 

9.703  5329 

359 
360 

III 

9.767  5448 
9.767  5930 

0.2324552 

9-935  9881 

9.703  5688 

0.232  4070 

9-935  9758 

20 

9.703  6048 

9.767  6413 

0.2323587 

9-9359635 

40 

30 

9.703  6407 

9.767  6896 

0.2323104 

9-935  95" 

30 

40 

9.703  6767 

9.767  7379 

0.2322621 

9-935  9388 

20 

22 

50 

0 
10 

9.703  7126 

ill 
359 
359 

9.7677862 

0.2322138 

9-935  9265 

124 
123 

10 

0 

50 

38 

9.703  7486 

9.767  8344 

0.232  1656 

9-935  9141 

9.703  78^: 

9.767  8827 

0.232  1173 

9-935  9018 
9-935  8894 

20 

9.703  8204 

9.7679310 

0.232  0690 

40 

30 

9.703  8563 

359 
360 

9.7679792 

0.232  0208 

9-935  8771 

30 

40 

9.703  8923 

9.768  0275 

0.231  9725 

9.935  8648 

20 

23 

50 

c 
10 

9.703  9282 

359 
359 
359 
359 
359 
359 
359 
359 
359 
358 

9.7680758 

0.2319242 

9-935  8524 

123 
124 

123 
124 
123 
124 
123 
124 

123 
124 
123 

124 

124 

123 

124 
123 
124 
124 
123 
124 

124 

124 
123 
124 

124 

124 
123 
124 
124 
124 
124 
124 
124 

123 
124 
124 
124 
124 

10 
0 

50 

37 

9.703  9641 

9.768  1240 
9.768  1723 

0.231  8760 

9-935  8401 

9.7040000 

0.231  8277 

9-935  8277 

20 

9.7040359 

9.768  2205 

0.231  7795 

9-935  8154 

40 

30 

9.7040718 

9.768  2688 

0.231  7312 

9-935  8030 

30 

40 

9.704  1077 

9.7683170 

0.231  6830 

9-935  7907 

20 

24 

50 

0 

10 

9.704  1436 

9.7683653 

0.2316347 

9-935  7783 

10 

0 

so 

36 

9.704  1795 

9.7684135 

0.231  5865 

9-935  7660 

9.7042154 

9.7684617 

0.2315383 

9-935  7536 

2Q 

9.7042513 

9.7685100 

0.231  49C0 

9-935  7413 

<^3 

30 

9.7042871 

9.768  5582 

0.231  4418 

9-935  7289 

30 

40 

9.704  3230 

359 
358 

359 

III 

359 

358 
->c8 

9.768  6065 

0-231  3935 

9-935  7166 

20 

25 

50 
0 
10 

9.704  3589 

9.768  6547 

0.231  3453 

9.935  7042 

10 
0 

50 

35 

9.704  3947 

9.768  7029 

0.231  2971 

9-935  6918 

9.7044306 

9.768  75H 

0.231  2489 

9-935  6795 

20 

9.7044665 

9.768  7994 

0.231  2006 

9.935  6671 

40 

30 

9.704  5023 

9.768  8476 

0.231  1524 

9-935  6548 

30 

40 

9.704  5382 

9.768  8958 

0.231  1042 

9-935  6424 

20 

26 

50 
0 
10 

9.704  5740 

9.768  9440 

0.231  0560 

9.935  6300 

10 
0 
50 

34 

9.704  6099 
9.704  6457 

9.7689922 

0.231  0078 

9.935  6177 

9.7690404 

0.2309596 

9-935  6053 

20 

9.7046815 

9.769  0886 

0.230  91 14 

9-935  5929 

40 

30 

9.7047174 

358 
358 
358 
358 

9.769  1368 

0.230  8632 

9-935  5805 

30 

40 

9.704  7532 

9.769  1850 

0.2308150 

9.935  5682 

20 

27 

50 
0 
10 

9.704  7890 

9.7692332 

0.230  7668 

9-9355558 

10 
0 
50 

33 

9.704  8248 

9.769  2814 
9.769  3296 

0.2307186 

9-935  5434 

9.704  8606 

0.230  6704 

9-9355310 

20 

9.704  8965 

^5^ 

35-i 
358 
357 
358 

1$ 

9.7693778 

0.230  6222 

9.935  5187 

40 

30 

9.7049323 

9.769  4260 

0.2305740 

9.935  5063 

30 

40 

9.7049681 

9.769  4742 

0.2305258 

9-935  4939 

20 

28 

50 
0 
10 

9.705  0039 

9.769  5224 

0.2304776 

9-9354815 

lo 
0 
50 

32 

9.705  0397 

9.769  5705 

0.2304295 

9.9354691 

9.705  0754 

9.7696187 

0.230  3S13 

9-9354567 

20 

9.705  1112 

9.769  6669 

0.2303331 

9-935  4443 

40 

30 

9.705  1470 

9.7697151 

0.230  2849 

9.935  4320 

30 

40 

9.705  1828 

9.7697632 

0.2302368 

9-9354196 

20 

29 

50 
0 
10 

9.705  2I«6 

357 
358 
358 

9.769  8114 

0.230  i8S6 

9-935  4071 

10 

9.705  7.543 
9  705  2901 

9.769  8596 

481 
482 
481 
482 

0.230  1404 

9-935  394^ 

oj  31 

9.7699077 

0.2300923 

9-93538:4 

50 

20 

9-705  3159 

9-7699559 

0.2300441 

9-935  37=0 

124 

124 

40 

30 

9.7053616 

^^8 

9.770  0040 

0.229  99bo 

9-935  3576 

30 

40 

9-705  3974 

9.7700522 

0.229  9478 

9V35  345- 

124 

124 

20 

30 

50 
0 

9-7054331 
9.7054689 

358  [JJJ^J^J. 
1  9.770  1485 

^t   1  0.229  8997 
j  0.229  8515 

9.935  3328 

10 

5 

30 

9-935  3204 

' 

" 

Cos 

(1. 

Cotg   (1.  c. 

Tang 

Sin   1  d. 

" 

' 

59' 


bO" 


475 


34 


30 
40 

50 

o 

i  10 

20 

30 

40 

50 


35 


36 


37 


38 


39 


40 


9.706 1473 
9.706 1830 
9.7062186 
9.7062543 
9.706  2900 


9.706  3256 


9.7063613 
9.706  3969 
9.7064325 
9.706  4682 
9.706  5038 


9.706  5394 


9.7065751 
9.706  6107 
9.706  6463 
9.706  6819 
9-7067175 


9.706753: 


9.706  7887 
9.706  8243 
9.706  8599 
9.706  8955 
9.706  93 1 1 


9.706  9667 


9.707  002a 
9.7070378 
9.7070734 
9.707 1089 

9.707  1445 


9.707 


t8o: 


357 
358 

357 
357 

357 
357 
357 
357 
357 
357 
357 
357 
357 
357 
357 
356 
357 
357 
356 
357 
357 
356 
357 
356 
356 
357 
356 
356 
357 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 

355 

356 
355 
356 

356 
355 
356 
355 
356 
355 
355 
356 
355 
355 
355 
355 
355 


Tang 

9.770  1485 
9.770  1966 
9.7702448 
9.7702929 
9.770  341 1 
9.770  3X92 


|d.c. 

'  '1 


482 


9-7704373 
9.7704855 
9.7705336 
9.7705817 
9.7706298 
9.7706779 


9.7707261 


9.770  7742 
9.7708223 
9.770  8704 
9.7709185 
9.770  9666 


9.7710147 
9.771  0628 
9.771  1109 
9.771  1590 
9.771  2071 
9^77i_2552 
9-771  3033 


9-771  3514 
9.771  3994 
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9.779  1552 
9.779  2029 
9.779  2505 
9.779  2982 


9-779  3459 

9-779  3935 
9.7794412 
9.7794889 
9-779  5365 
9-779  5842 


9.7796318 
9.779  6795 
9.779  7271 
9.779  7748 
9.779  8224 
9.779  8700 


9-779  9^77 
9.7799653 
9.7800129 
9.780  0606 
9.780  1082 
9.7801558 


9.780  2034 


9.7802510 
9.780  2987 
9.780  3463 
9.780  3939 
9.7804415 


9.7804891 


9.7805367 
9.780  5843 
9.7806319 
9.7806795 
9.7807271 
9.780  7747 


9.7808223 
9.780  8699 
9.7809174 

9.780  9650 

9.781  0126 


9.781  0602 
9.781  1078 
9.781  1553 
9.781  2029 
9.781  2505 
9.781  29S0 


9-7^1  3456 
g.7813932 
9.781  4407 
9.781  4883 
9-7!^!  535« 
9-78t  5834 
9.781  6309 

Cot- 


0.121  2263 


9.933  0656 


09 


0.221 
0.221 
0.221  0S32 

O.Ml  0355 
0.2209878 


9.9330529 

9-933  0403 
9.9330276 

9-933  0150 
9.933  0023 


0.220  9401 


9.932  989- 


0.220  8925 
0.220  8448 
0.220  7971 
0.220  7495 
0.220  7018 


9.9329770 
9.9329643 
9.9329517 
9.9329390 
9.932  9263 


0.220  6541 


9.9329137 


0.220  6065 
0.2205588 
0.220  5111 
0.2204635 
0.2204158 


9.932  9010 
9.9328883 
9.9328757 
9.9328630 
9.932  8503 


0.2203682 


9.932  8376 


0.220  3205 
0.220  2729 
0.220  2252 
0.220  1776 
0.220  1300 


9.932  8250 
9.9328123 
9.932  7996 
9.9327869 
9.932  7742 


0.2200823 


9-9327616 


0.220  0347 
0.2199871 
0.219  9394 
0.219  8918 
0.219  8442 


9.9327489 
9.9327362 

9-9327235 
9.9327108 
9.9326981 


0.219  7966 


9.9326854 


0.219  7490 
0.219  7013 
0.2196537 
0.219  6061 
0-2195585 


9.9326727 
9.932  6600 
9.932  6473 
9.932  6346 
9.932  6220 


0.219  5109 


9-932  609: 


0.2194633 
0.219  4157 
0.219  3681 
0.219  3205 
0.219  2729 


9-932  5965 
9.9325838 
9.9325711 
9-9325584 
9-9325457 


0.2192253 


9-9325330 


0.219  1777 
0.219  13C1 
0.2190826 
0.2190350 
0.2189874 


9.932  5203 
9.932  5076 

9-9324949 
9.9324822 

9-932  4t>95 


0.218  9398 


9.9324557 


0.218  8922 
0.218  8447 
0.218  7971 
0.218  7495 
0.218  7020 


9.9324440 

9-9324313 
9.9324186 
9.932  4059 
9-9323931 


o.2i8  6544 


9.931 3804 


0.218  6068 

0.21S  5595 
0.21S  5117 
0.2184642 
0.2184166 


9.9323677 
99323549 
9-932  3422  I 
9-952  3295  I 
9.93231681 


o.n8  3691 


d.  c.   Tanr 


9.932  3040 


Sin 


58"= 


«rB 


31" 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Sin   d. 


9.716  oi68 
9.716  0514 
9.7160860 
9.716  1205 
9.716  1551 
9.716  1897 


97162243 
9.7162588 
9.7162934 
9.7163279 
9.7163625 
9-7163970 
9.716  4316 


9.7164661 
9.716  5006 
9.7165352 
9.7165697 
9.716  6042 
9.7x66387 


9.716  6732 
9.7167077 
9.7167423 
9.716  7768 
9-7168113 
9.716  8458 


9.716  8802 
9.716  9147 
9.71G9492 
9.7169837 
9.7170182 


9.7170526 


9.717  0871 
9.717  1216 
9.717  1560 
9.7171905 
9.7172250 


9.7175005 

9-7175349 
9.7175693 
9.7176037 
9-717  63i^i 


9-7176725 
9.7177069 
9.717  7413 
9-7177757 
9.717  8101 

9-7178445 
9-7178789 


345 
344 
345 
345 
344 
345 
344 
344 
345 
344 
344 
345 
344 
344 
344 
344 
344 
344 
344 
344 
344 
344 
344 
344 
343 
344 
344 
343 
44 


Tang      d.  c 


9.784  4794 
9.784  526S 
9-784  5742 
9.784  6216 
9.784  6690 
97847164 


9-784  7638 
9.784  8112 
9.7848585 

9.784  9059 

9-7849533 

9.785  0007 


9-7850481 
9-785  0954 
9-785  1428 
9.785  1902 
9.785  2375 
9.785  2849 


9-785  3323 
9.785  3796 
9.7854270 

9-7854743 
9.785  5:17 
9.785  5690 


9-7856164 


9.785  6637 
9-7857111 

9-785  7584 
9.785  8057 
9.7858531 


9.785  9004 


9-785  9477 
9.7859951 
9.786  0424 
9.7860897 
9-786  1370 


9-786  1844 
9.7862317 
9.786  2790 
9.7863263 
9.7863736 
9.7864209 


9.786  46S2 

9-7865155 
9.7865628 
9.786  6toi 
9.786  6574 
9.7867047 


9.7867520 


9.786  7993 
9.786  S466 
9.786  8939 
9.786  941 1 
9.7S69884 


9-7870357 
9.787  0830 
9.7871303 

9-7871775 
9.7872248 

9-787  -7-1 

9787  3 >93 


Cotg 

0.215  5106 


0.2154732 
0.215  4258 
0.2153784 
0.2153310 
0.215  2836 
0.215  2362 


0.215  i^^o 
0.215 14x5 
0.215  0941 
0.215  0467 
0.2x49993 


0-2149519 
0.214  9046 
0.214  8572 
0.214  8098 
0.214  7625 
0.2147x51 


0.2146677 


0.2146204 
0.2145730 
0.2145257 
0.2144783 
0.2144310 


0.2145836 


0.2x4  3363 
0.214  2889 
0.214  24x6 
0.214  1943 
0.214 1469 


0.2140996 


0.2x3  7C83 
0.213  7210 
0.2136737 
0.213  6264 
0.2135791 


0-213  5318 


0.213  4845 
0.2134372 
0.2133899 
0.213  3426 
0.2x3  2953 


1.213  2480 


0.213  2007 
0.213 1534 
0.213 1061 
0.213  0589 
0.213  0116 


0.2129643 


0.212  9170 
0.2128697 
C.2128225 
0.2127752 
0.212  7279 


0.2126807 


Cos 


9931  5374 


9-931  5246 
9.9315x18 

9-931  4990 
9.93x4861 

99314733 


9.93x4605 


9-931  4477 
9-9314348 
9.9514220 
9.93x4092 
9-931  3963 


9-931  3835 


9.931  3707 
9-931  3578 
9-9313450 
9.93x3321 

9-9313193 


9-9313065 
36 


2808 


9.931  2679 
9.9312551 
9.931  2422 


9.931  2294 


9.93x2165 
9.931  2037 
9.931  1908 
9.931  1780 
9.931  165X 


9.931  1522 


9-931  1394 
9.93x1265 
9.931  X136 
9.931  1008 
9-931  0879 


9.9310750 


9.931  0622 
9.931  0493 
9.9310364 
9.93x0236 
9.931  0107 


9-9309978 


9.9309849 
9.930  Q720 
9.9309592 
9.9309463 
9-9309334 


9.9309205 
9.9309076 
9.930  8947 
9.93088x9 
9.9308690 
9930  856X 


9.9308432 


9.9308303 
9.9308174 
9.930  8045 
9.9307916 
9-9307787 


9.9307658 


129 
129 
128 

129 
129 
X28 
129 
129 
128 
129 
129 

129 

129 
128 
129 
129 
129 
129 
129 
128 
129 

129 
129 

129 

X29 

129 

X29 

129 
129 


Cos 


Cotg      1(1.  c.       Tang 

58^ 


Sin 


480 


3r 


40 


41 


42 


43 


44 


45 


46 


48 


49 


60 


Sin 


9.7Z01399 


9.7203788 
9.7204129 
9.7204470 
9.720  48 1 1 
9.7205152 


9.7205493 


9.7205834 
9.7206175 
9.7206515 
9.7206856 
9.72071^ 


9.7207538 


9.7207878 
9.720  8219 
9.7208560 
9.720  8900 
9.7209241 


9.7209581 


9.720  9922 
9.721 0262 
9.721 0602 
9.7210943 
9.721 1283 


9.721 1623 


9.721 4004 

9-7^14344 
9.721 4684 
9.721 5024 
9.721 5364 


9.721 5704 


9.721  6043 
9.721  6383 
9.721 6723 
9.721  7063 
9.721  7402 


9.721 7742 


9.721  8o8i 
9.721  8421 
9.721  8760 
9.721  9100 
9-721  9439 


9.721  9779 


9.7220118 
9.7220457 
9.7220797 
9.7221136 
9.722  1475 


9.7221814 


Cos 


Tang 

9.790  1508 
9.790  1980 
9.7902451 
9.790  2922 

9-7903393 
9.7903864 


9-7904335 
9.790  4806 
9.7905277 
9.7905748 
9.7906219 
9.790  6690 


9.7907161 


9.791  0457 
9.791  0928 
9.791  1399 
9.-791  1870 
9-791  2340 


9.791  281 


9.791  3282 
9.7913752 
9.791  4223 
9.791  4694 
9.791  5164 


d.c, 


9-791  5635 


9.791  6105 
9.791  6576 
9.791  7046 
9.7917517 
9.791  7987 


9-79'^  8458 
9.791  8928 
9.791  9398 
9.791  9869 
9.7920339 
9.7920809 
g.792  1280 


9.792  1750 
9.7922220 
9.792  2690 
9.7923161 
9-79-363^ 


9-79^4101 
9.7924571 
9.792  5041 
9.7925511 
9.7925981 
9.703^6451 
9.7V.  6921 


9.7927391 
9.7927861 
9.7928331 
9.792  8801 
9.7929271 


9.7929741 


Cotg 


d.c 


Cotg 

0.209  8492 


0.209  8020 
0.209  7549 
0.209  7078 
0.209  ^^07 
0.209  6136 


0.209  56^5 


0.209  5194 
0.209  4723 
0.2094252 
0.209  3781 
0.209  3310 


0.209  2839 


0.209  2368 
0.209  1*^97 
0.209  1426 
0.209  0955 
0.209  0484 


0.209  0013 


0.208  9543 
0.208  9072 
0.208  8601 
0.208  8130 
0.208  7660 


0.208  7] 


0.208  6718 
0.208  6248 
0.208  5777 
0.208  5306 
0.208  4836 


o.2o3  4365 


0.208  3895 
0.208  3424 
0.208  2954 

0.208  2483 
0.208  2013 


0.208  1542 


0.208  1072 
0.208  0602 
0.208  01 3 1 
0.207  9^61 
0.207  9191 


0.207  8720 


0.207  8250 
0.207  7780 
0.207  7310 
0.207  6839 
0.207  6369 


0.207  5899 


0.207  3079 


0.207  2609 
0.207  -139 
0.207  1669 
0.207  1199 
0.207  0729 
0.207  0259 

Tanc 


Cos 

9-9^9  9891 


9.9299761 
9.9299631 
9.9299501 
9.9299371 
9.929  9241 


9.929  91  ] 


9.929  8982 
9.929  8852 
9.929  8722 
9.929  8592 
9.929  8462 


9-9^9  833^ 


9.929  »2( 

9.929  8o' 

9.929  7941 
9.9297811 

9.929  768j[ 


9.929755] 


9.929  7421 
9.929  7291 
9.929  7161 
9.929  7030 
9.929  6900 


9.929  6770 


9.929  6640 
9.929  6510 
9.9296379 
9.929  6249 
9.9296119 


9.9295989 


9.9295858 
9.9295728 
9.9295598 
9.9295467 
9-9295337 


0.9295207 


9.929  5076 
9.929  4946 
9.9294815 
9.9294685 
9-9294554 


9.9294424 


9.9294294 
9.9294163 
9.929  4033 
9.929  3902 
9.9293771 


9.9293641 


9.929  2727 
9.929  2596 
9.929  2465 

9-9292335 
9.929  2204 


9.929  2073 


Sin 


S5' 


ar 


481 


50 


52 


53 


140 
5° 


54 


55 


56 


57 


58 


59 


30 

i  40 

150 

60      o 


Sia 

9.7Z2  1814  I 

9-721  2153 

9.7221492 
9.722  2832 

9.7223^71 
9.7223509 


(1. 


9.7228251 
9.722  8590 
9.7228928 
9.7229267 
9-7229605 


9.722  9943 


9.72302^,1 
g.723  0620 
9.7230958 
9.723 1296 
9.723 1634 


9.723 1972 


9.7232310 
9.723  2648 
9.723  2986 
9-723  3324 
9.723  3662 


9.723  4000 


9-723  6364 
9.723  6701 
9.723  7039 
9-723  7376 
9-723  77H 


9.7240075 


9.7240412 
9.7240749 
9.724  1086 
9.724  1423 
9.724  1760 
9.724  2097 


Tan 


9.7929741 

9.793  02H 
9.793  0681 

9-793  "50 
9-793  if'20 
9.793  2090 


9-793  2560 
9-793  3029 
9-793  3499 
9-793  3969 
9-793  443« 
9-793  4908 
9-793  5378 

9-793  5^47 
9.7936317 
9-793  6786 
9-7937256 
9w93_77£i 
9.7938195 


9.793  8664 
9-7939134 
9-793  9603 
9.7940072 
9.7940542 


9-794  loi 


9,794  1480 
9-794  1950 
9-794  2419 
9.794  2888 

9-794  3357 


9.794  3'527 


9.7944296 
9-7944765 
9-794  5234 
9-794  5703 
9:794  6172 
9-794  6641 


9.7947110 

9-794  7579 
9.794  8048 
9.7948517 
9.794  8986 


9-794  9455 

9.794  9924 

9-795  0393 

9.795  0862 

9-795  1331 
9.795  1800 

9.795  2268 


9.795  2737 
9.795  3206 
9-795  3675 
9-7954143 
9.7954612 


9-795  5'^^i 

9-795  5549 
9.795  6018 
9.795  6487 
9-795  6955 
9-795  7424 
9-795  7891 


I.e. 


Cotg 


0.207  0259 


0.206  9789 
0.206  9319 
0.206  8850 
0.206  8380 
0.206  7910 
0.206  7440 


0.206  6971 
0.206  6501 
0.206  6031 
0.206  5562 
0.206  5092 


0.206  4622 
0.2064153 
0.206  36S3 
0.Z06  3214 
0.206  2744 
0.206  2275 


0.206  1805 
0.206  1336 
0.206  c866 
0.2060397 
0.205  9928 
0.205  9458 


0.205  8989 
0.205  8520 
0.205  8050 
0.205  7581 
0.205  71 1 2 
0.205  6643 


0.205  6173 


0.205  5704 
0.205  5235 
0.205  4766 
0.205  4297 
0.205  3828 


0.205  0076 
0.204  9607 
0.204  9^38 
0.204  8669 
0.204  8200 


0.204  7732 
0.204  7263 
0.2C4  6794 
0.2046325 
0.204  5857 
0.204  5388 
0.2044919 


0.2044451 

0.204  3982 

0.2043513 
0.204  3045 

0.204  2576 
0.204  2io8 


Cos 


9.929  2073 


929 1943 

929  1812 
929  I68I 

929  1550 

929  1 420 

929  1289 
929II58 

929  1027 
929  0896 

929  0765 
9290635 


9290504 


9290373 

929  0242 
929  01 1 1 

928  9980 

928  9849 


9289718 
928  9587 

928  9456 
9289325 
928  9194 

928  9063 


9288932 

928  8S0I 
928  8670 
9288539 
928  8408 
928  8277 


928  8145 


928  8014 
9287883 

928  7752 

928  7621 

928  7490 


928  7358 


9287227 

,928  7096 
928  6965 
928  6833 
928  6702 


928657 


928  6439 
928  6308 
9286177 

9.8  6045 

9285914 


9285783 


9285651 
9285520 

9285388 
9285257 
92851^5 

928  4994 


10 


Cos 


Cotg      d.  c.      Tang 

58° 


Sin 


31 


32' 


Sin 


10 


7-4  *434 
7242771 
724  3108 

724  3445 
7243781 


72444-55 
724  4792 
7245128 
724  5465 
724  5801 


7246138 


724  6474 
724  6811 

7247147 
724  7484 
724  7820 
^4"8776 


724  8493 
724  8829 
7249165 
7249501 
7249837 


7250510 
725  0846 
725  1182 
725  1518 
25  1853 


244118 


■5  0174 


725  2525 
725  2S61 
725  3197 
7253533 
725  3868 


■5  4204 


725  4540 
725  4875 
7255211 
725  5546 
725  5882 


725  6217 


9.726  2249 


Cos 


Tan£ 


9.795  789^ 


9.795  8361 
9.795  8829 
9.795  9298 
9.795  9766 
9.7960235 


9.796  0703 


9.796  1171 
9.796  1640 
9.796  2108 
9.796  2576 
9.796  3045 


9-7963513 


9.796  3981 
9.796  4449 
9.7964918 
9.7965386 
9.7965854 


9.7966322 


9.796  6790 
9.796  7258 
9.796  7726 
9.796  8194 
9.796  8662 


9.7969130 


9.796  9598 

9.797  0066 
9-797  0534 
9.797  1002 
9.797  1470 


9-797  1938 


9.797  240b 

9.797  2874 

9-797  3341 
9-7973^^09 

9-7974277  ^68 


d.  c.   Cotg 


9-797  4745 


9.797  5212 
9.797  5680 
9.797  6148 
9.7976615 
9.797  7083 


9-797  7551 


9.797  8or8 
9.797  8486 
9.797  8953 
9.7979421 
9.797  9888 


9.798  0356 


9.7980823 
9.798  1291 
9.798  1758 
9.798  2226 
9.798  2693 


9.7983160 


9.798  3628 

Q  798  4095 
9.7984562 
9.798  5029 

9798  5497 


9.798  5964 
Cotg 


(I.e. 


0.204  2108 


0.204  1639 
0.204 1 17 1 
0.204  0702 
0.204  0234 
0.203  9765 


0.203  9297 


0.203  8829 
0.203  8360 
0.2C3  7892 
0.203  7424 
0.203  6955 


0.203  6487 


0.203  6019 
0.2035551 
0.203  5082 
0.203  4614 
0.203  414^ 


203  367? 


0.203  3210 
0.203  2742 
0.203  2274 
0.203  1806 
0.203  1338 


0.203  0870 


0.203  0402 
0.202  9934 
0.202  9466 
0.202  8998 
0.202  8530 


0.202  8062 


0.202  7594 
0.202  7x26 
0.202  6659 
0.202  6191 
0.202  5723 


0.2025255 


0.202  4788 
0.2024320 
0.202  3852 
0.202  3385 
0.202  2917 


0.202  2449 


0.202  1962 
0.202  15 14 
0.202  1047 
0.202  0579 
0.202  01 12 


0.201  9644 


0.201  9177 
0.201  8709 
0.201  8242 
0.201  7774 
0.201  7307 


0.20I  6840 
0.201  6372 
0.201  5905 
0.201  5438 
0.201  4971 
0.201  4503 


0.201  4036 


Tung 


Cos 

9.928  420- 


9.928  4073 
9.928  3942 
9.928  3810 
9.9283678 
9-9283547 


9-928  3415 


9.928  3284 
9.9283152 
9.928  3020 
9.928  2888 
9.9282757 


9.928  2625 


9.928  2493 
9.928  2361 
9.928  2230 
9.928  2098 
9.928  1966 


9.928  1834 


9.928  1702 
9.928  157X 
9.928  1439 
9.928  1307 
9-928  1175 


9-928  1043 


9.928  091 
9.928  0779 
9.928  0647 
9.9280515 
9.928  0383 


9.9280251 


9.928  0119 
9.927  9987 
9.9279855 
9-927  9723 
9.927  9591 


9.927  9459 


9.927  9327 
9.9279195 
9.927  9063 
9-927  8931 
9.927  8799 


9.927  8066 


9.927  S534 
9.927  8402 
9.927  8270 
9.9278138 
9.927  8005 


9-9277873 


9-927  7741 
9.927  7609 

9-927  7476 
9-9277344 
9.9277212 


9.927  7079 
9.927  6947 
9.927  6815 
9.927  6682 
9-927  6550 
9.927  6418 
9.927  6285 


'32 


50 
,,  40 


32^ 


483 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Sia 

9.726  z:49 


9.726  2584 
9.7262919 
9-7:63253 

9.726  35«8 
9.726  3923 


9.7264257 


9.726459- 
9.7264926 
9.7265261 
9.7265595 
9.726  5929 


9.726  6264 


9.7266598 
9.726  6932 
9.726  7267 
g.726  7boi 
9.726  7935 


26  8269 


9.726  8603 
9.726  8038 
9.7269272 
9.726  9606 
9.726  9940 


9.7270273 


9.727  0607 
9.7270941 
9.727  1275 
9.727  1609 
9.727  1943 


9.7272276 


9.727  2610 
9.727  2944 
9.7273277 
9.727  3611 

9-7^7  3944 


9.727  4- 


9.727  4611 

9-7-7  4945 
9.727  5278 
9.7275612 
9-7-7  5945 


9.7276278 


9.727  6611 
9.727  6945 
9.7277278 
9-7-77611 
9-7-7  7944 


9.727  S277 


9.727  8610 
9.727  S943 
9.727  9276 
9.727  9609 
9.727  9942 


9.7280275 


9.728  0608 
9.7280941 
9.728  1273 
9.728  1606 
9.728  1959 


9.718  22- 


Cos 


iang 
9.798  5964 


9.7986431 
9.7986898 
9.7987365 
9.7987832 
9.798  8300 
9.798  8767 

9.798  9701 
9.7990168 
9.7990635 

9-799  "o- 

9.799  1569 


9-799  2C36 
9.799  2503 
9.799  2969 
9-799  3436 
9.799  3903 


9.7994370 

9.7994837 
9.799  5304 
9.799  5770 
9.799  6237 
9.7996704 


9-7997170 
9.799  7637 
9-799  8104 
9.799  8570 
9.799  9037 
9-799  9504 


9.799  9970 


9.8000437 
9.8000903 
9.800  1370 
9.800  1836 
9.800  2303 


9.800  2769 
9.8003236 
9.8003702 
9.8004168 
9.8004635 
9.800  5101 


9.8005567 


9.800  6034 
9.8006500 
9.800  6966 
9.800  7432 
9.800  7898 


9.800  8365 
9.8008831" 
9.8009297 
9.8009763 

9.801  0229 
9.801  0695 


9.801  116) 


9.801  1627 
9.801  2093 
9.8C1  2559 
9.801  3025 
9.801  349 1 


9.801  3957 
CotK 


d.c. 


Cotg 
0.201  4036 


0.201  3569 
0.201  3102 
0.201  2635 
0.201  2168 
0.201  1700 


0.201 


L31 

0.201  0766 
0.201  0299 
0.2009832 
0.2009365 
0.200  8898 


0.200  843 1 
0.200  796 1 
0.200  7497 
0.2007031 
0.200  6564 
0.200  6097 


0.200  5630 


0.2005163 
0.20c  4696 

0.2C0  4230 
0.2003763 
0.200  3296 


0.200  2830 


0.2002363 
0.200  1896 
0.200  1430 
0.2000963 
0.200  0496 


0.2000030 


C.1999563 
0.199  9097 
0.199  8630 
0.199  8164 
0.199  7697 


0.199  7231 


0.199  3966 
0.1993500 
0-1993034 
0.199  2568 
0.199  2102 


0-199  1635 
0.199  I169 
0.1990703 
0.1990237 
0.198  9771 
C.1989305 


0.1988839 


0.1988373 
0.198  7907 
0.198  7441 
0.198  6975 
0.198  6509 
0.198  6043 


Cos 

9.927  6285  1 


9.9276153 
9.927  6020 
9.927  5888 

9-9275755 
9.927  5623 


9.927  5490 

99275358 
9.927  5225 
9.927  5093 
9.9274960 
9.927  4828 


9.927  4695 


9.927  4563 
9-927  4430 
9.9274297 
9.9274165 
9.9274032 


9.927  3899 


9-927  3767 
9.9273634 
9.927  3501 
9.927  3369 
9-927  3236 


9.9273103 


9.927  2970 
9.927  2837 
9.927  2705 
9.927  2572 
9-927  2439 


9.927  2306 


9.927  2173 
9.927  2040 
9.927  1908 
9.927  1775 
9.927  1642 


9.927  1509 


9.927  1376 
9.927  1243 
9.927  mo 
9.9270977 
9.927  0844 


9.927071 


9.927  0578 
9.9270445 
9.9270312 
9.9270179 
9.927  0046 


9-9269913 
9.9269779 
9.926  9646 
9.9269513 
9  9269380 
9.926  9247 


9.926  9114 


9.926  8981 
9.926  8847 
9.9268714 
9.9268581 
9.926  8448 


d.  c.j     Tanf 

57° 


9.926  8314 

Sin 


ZV 


50 


49 


48 


AG 


45 


44 


43 


42 


41 


40 


4»4 


32^ 


Sin         d. 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


9.72s  ia7i 


9.71X  2604 

9.728  1937 
9.728  3269 
9.728  3602 
9-7^83934 
9.728  4267 


9.7284599 
9.7284931 
9.728  5264 
9.728  5596 
9.728  5928 


9.728  6260 


9.728  6593 
9.728  6925 
9.7287257 
9.728  7589 
9.728  7921 


9.728  8253 


9.7^88585 
9.728  8917 
9.728  9249 
9.7289581 
9.7289912 


9.729  0244 


9.7290576 
9.729  0908 
9.729  1239 
9.729  1571 
9.729  1903 


9.729  2234 


9.729  2566 
9.729  2897 
9.729  3229 
9.729  3560 
9.7293892 


9.729  4223 


9-729  455'? 
9.729  488( 
9.729  5217 
9.729  554^ 
9.729  5879 


9.729  6211 


9.729  6542 
9.729  6873 
9.729  7204 

9-7=9  7535 
9.729  7866 


9.729  »i97 


9.729  8528 
9.729  8858 
9.7299189 
9.729  9520 
9-729985^ 
9.7300182 


9.7300512 
9.7300843 
9.730  H74 
9.7301504 
9.7301835 


9.730  2l6- 


333 
333 
33- 
333 
332 
333 
33= 
33= 
333 
33= 
33= 
33= 
333 
33  = 
33= 
33= 
33= 
33= 
33= 
332 
33= 
33= 
331 
33= 
33= 
33= 
331 
33= 
332 
331 

33= 

331 
33= 
331 
33= 
331 

331 
33= 
331 
331 
331 
33= 
331 

331 
331 
331 
331 
331 
331 
330 
331 
331 
331 
331 
330 
331 
331 
330 
331 
330 


Tang   d.  c 


9-8oi  3957 


9.801  4423 
9.801  4889 
9-801  5355 
9.801  5821 
9.80X  6286 


9.801  6752 
9.801  7218 
9,801  7684 
9.801  8149 
9.801  8615 
9.801  9081 


9.801  9546 

9.802  OOI2 
9.802  0478 
9.802  0943 
9.802  1409 
9.802  1874 


.802  2340 


9.802  2805 
9.802  3271 
9.802  3736 
9.802  4202 
9.8024667 


9-802  5133 
9.8025598 
9.802  6063 
9.802  6529 
9.802  6994 
9.802  7459 


9.802  7925 


9.S02  8390 
9.802  8855 
9.802  9320 
9.802  9786 
9.8030251 


9.803  0716 

9.803  ii8i 
9.803  1646 
9.803  2111 
9.803  2576 
9.803  3041 


9.803  3506 
9.803  3971 
9.803  4436 
9.803  4901 
9.803  5366 
9.803  5831 


9.803  6296 
9.803  6761 
9.803  7226 
9.803  7691 
9.803  8156 
9.803  8620 


9.803  9085 

9.803  9550 
9.8040015 

9.804  0479 
9.804  0944 
9.804  1409 
9.804  1873 

Cotg 


466 
466 

466 
466 
465 
466 
466 
466 
465 
466 
466 
465 
466 
466 
465 
466 
465 
466 
465 
466 
465 
466 
465 
466 
465 
465 
466 
465 
465 
466 

465 
465 

tl 

465 

465 
465 
465 
465 
465 
465 
465 

465 
465 
465 
465 
465 
465 
465 
465 
465 
465 
464 
465 
465 
465 
464 
465 
465 
464 


Cotg 

198  6043 


0.1985577 
0.198  5111 
0.198  4645 
0.198  4179 
0.198  3714 


0.198  2782 
0.198  2316 
0.198  1851 
0.198  1385 
0.1980919 


0.1979988 
0.1979522 
0.197  9057 
0.197  8591 
97  8126 


53248 


0.198  0454 


0.197  7660 


0.197  7195 
0.197  6729 
0.197  6264 
0.197  5798 
0.1975333 


Cos 


9268314 


926  8 181 
926  8048 
,926  7914 
9267781 
926  7648 


9267514 


9267381 
,926  7248 
,9267114 
926  6981 
926  6847 


926  6580 
926  6447 
926  6314 
926  6180 
,926  6047 


9265913 


197  4867 


0.197  440= 
0.197  3937 
0.197  3471 
0.197  3006 
0.197  2541 


0.197  2075 


0.197  1610 
0.197  1145 
0.197  0680 
0.1970214 
196  9749 


0.196  9284 


0.196  8819 
1968354 
0.196  7889 
0.196  7424 
0.196  6959 


196  6494 


0.1966029 
0.1965564 
0.196  5099 
0.1964634 
0.1964169 


0.196  3704 


9265779 
926  5646 
,9265512 
926  5379 
9=65245 


0.1963239 
0.196  2774 
0.196  2309 
0.196  1844 
0.196  1380 


0.196  0915 


0.1960450 
0.1959985 
0.195  9521 
0.195  9056 
0-X95  8591 


0.195  8127 


d.  c   Tang 


;6  6714 


92651 


9264978 
926  48.14 
9264711 
9264577 
926  4443 


9264310 


,9264176 
926  4042 
926  3908 
9263775 
926  3641 


926  3507 


9263373 

9263239 
926  3106 
9262972 
9262838 


926  2704 


926  2570 
926  2436 
9262302 
9262168 
926  2034 


926 1901 


926  1767 
926  1633 
926  1499 
9261365 
9261231 


926  1096 


926  0962 
9260828 
926  0694 
9260560 
926  0426 


926  0292 


Sin 


133 
133 

134 
133 
133 
134 
133 
133 
134 
133 
134 
133 
134 
133 
133 
134 
135 
134 
134 
133 
134 
133 
134 
133 
134 
134 
133 
134 

^34 
133 

134 

134 
134 
133 
134 
134 
134 
134 
133 
134 
134 
134 
134 
134 
134 
134 
134 
^33 
134 
134 
134 
134 
134 
135 
134 
134 
134 
134 
134 
134 


57^ 


30 


31 


32 


33 


34 


35 


36 


37 


39 


40 


Sin 

9.730x165 


9.730  2496 
9.7302826 
9-7303157 
9.730  3487 
9.7303817 


9.7304148 


9-7304478 
9.7304808 
9-7305138 
9-730  5468 
9-730  5799 


9.7306129 


9.730  6459 
9.7306789 
9.7307119 
9.730  7449 

9-7307779 


9.730  8109 


9.7308438 
9.7308768 
9.7309098 
9.7309428 
9-7309757 


9.731 0087 


9.731 0417 
9.7310746 
9.731 1076 
9-731 1405 
9-731 1735 


9.731  2064 


9.731 2394 
9.731 2723 

9-731 3053 
9.731 3382 
9.731 3711 


9.731 4040 


9.731 4370 
9.7314699 
9.7315028 
9-731 5357 
9.731 5686 


9.7316015 


6344 

73 


9-73' 
9-73' 
9.7317002 

9-7317331 
9.731  7660 

9.7317989 


9.731  8317 
9.731  8646 
9-7318975 
9.73x9304 
9-731963 


9-731  9961 
9.7320289 
9.7320618 
9.7310946 
9.7321275 
9.732  1603 


9.73Z  I93X 


331 

330 
33' 
330 
330 
33' 
330 
330 
330 
330 
331 
330 
330 
330 
330 
330 
330 
330 

329 
330 
330 
330 
329 
330 

330 

3^9 
330 
3-9 
330 
329 
330 
329 
330 
329 
329 
3-9 
330 

3-9 
329 
329 
329 
3-9 
3-9 
329 

3-9 
329 

3-9 
329 

328 
329 
329 

in 

329 
328 

3=9 
328 

3=9 
32S 
329 


TanE 


32' 


d.  c.      CotK 


486 


9  804  1873  I 


9.S04  2338 
9.804  2803 
9.8043267 
9.8043732 
9.804  4196 


9.8044661 


9.8047912 
9.804  8376 
9.804  8841 
9.804  9305 
9.804  9769 


9.805  0233 


9.805  0698 
9.805  1162 
9.805  1626 
9.805  2090 
9.805  2554 


9.805  3019 


9.805  3483 
9.805  3947 
9.805  441 1 
9.805  4875 
9.805  5339 


9.805  5803 


9.805  6267 
9.8056731 
9.805  7195 
9.805  7659 
9.805  8123 


9.805  8587 


9.8059051 
9-805  9514 

9.805  9978 

9.806  0442 
9.806  0906 


9.806  1370 
9.806  1S33 
9.806  2297 
9.806  2761 
9.806  3224 
9.806  36S8 


9.8064152 
9.8064615 
9.806  5079 
9.806  5543 
9.806  6006 
9.S06  6470 


9.8066953 
9.806  7397 
9.806  7860 
9.806  8324 
9.S0687S7 
9.80b  9251 
9.8^69714 

Cotg 


465 
465 
464 
465 
464 
465 
464 
465 
464 
465 
464 
464 
465 
464 
465 
464 
464 
464 
465 
464 
464 
464 
464 
465 
464 
464 
464 
464 
464 
464 

464 

464 
464 
464 
464 
464 
464 
463 
464 
464 
464 
464 

463 

464 
464 
463 
464 
464 

463 
464 
464 
463 
464 
463 
464 
463 
464 
463 
464 
463 


d.c 


0.195  8x2- 


0.195  7662 

0.195  7197 
0.195  6733 

0.195  6268 
0.195  5804 


Cos 


9.926  0292 


0.195  5339 


0.195  4875 
954410 
0.195  3946 
0.195  3481 
0.195  3017 


0.194  9301 
0.1948838 
0.1948374 
0.194  7910 
0.1947446 


0.195  2553 


0.19s  2088 
95  1624 
95  "59 

0.195  0695 
950231 


1949767 


194698) 


0.1946517 
0.1946053 
0.1945589 
0.194  5125 
944661 


1944197 


0.1943733 
0.1943269 
0.1942805 
0.194  2341 
0.194  1877 


0.194  141^ 
0.1940949 
0.194  0486 
0.1940022 
0.1939558 
0.193  9094 
:93  8630 


0.193  5385 
0.193  4921 
0-193  4457 
0.193  3994 
0.193  3530 


0.193  3067 


9.9260158 
9.926  0024 
9.925  9889 
9-925  9755 
9-925  9621 


9.925  9487 


9-925  9353 
9.9259218 
9.925  9084 
9.925  8950 
9.925  8816 


J.925  8681 


9.925  8547 
9-925  8413 
9.925  8278 
9.925  8144 
9.925  8010 


9.925  7875 


9.925  7741 
9.925  7606 
9-925  7472 
9.925  7337 
9.925  7203 


9.925  7069 


9.925  6934 
9.925  6800 
9.925  6665 
9.925  6530 
9.925  6396 


9.925  6261 


9.925  6127 
9.925  5992 
9.925  5858 
9-925  5723 
99255588 


9-925  5454 


9.925  5319 

9925  5 
9.915  5050 

9-9254915 
9.925  4780 

9-925  4646 


9925  45 
9.925  4376 
9.925  4241 
9.925  4106 
9.925  3972 


9-925  3837 


9-925  3702 
9.925  3567 
9.925  3432 
9.925  3297 
9.925  3163 


0.193  2603 
0.193  2140 
0.193  1676 
0.193  1213 
0.193  0749 
0.193  0286^ 

Tans 


9-925  3028 


9.925  2893 
9.925  2758 
9.925  2623 
9.925  2488 
9-925  2353 
9.925  2218 

Sin 


30 

50 
40 
30 
20 
10  i       I 

o  I  29  ! 

so  j  { 

40  I 
30! 
20  i 
ic  I 


28 


27 


26 


25 


24 


23 


22 


•21 


20 


o7' 


486 


32' 


40 


41 


42 


43 


44 


45 


4(3 


47 


48 


49 


50 


Sin 
9.732 193a 


9.7322260 
9.732  2589 
9.7322917 

9-73=  3145 
9-73^3573 
9'73-  390^ 


9.7324230 
9-73-4558 
9.7324886 
9.7325214 
9-73- 554^ 


9-73^5i^70 
9.7326198 
9.7326526 
9.732  6854 
9.7327182 
9-73^7509 
9.7327837 


9.7328165 
9-732  8493 
9.7328820 
9.7329148 

9-73-9475 


9.7329803 


9.733  013 1 
9-733  0458 
9.733  0786 
9.733  1113 
9-733  1440 


9.733  1768 


9-733  2095 
9.733  2422 

9.733  2750 
9-733  3077 
9-733  3404 


9-733  373] 


9-733  4058 
97334385 
9.7334712 

9-733  5039 
9-733  5366 


9-733  5693 


9.733  6020 
9-733  6347 
9.733  6674 
9.733  7001 
9-733  7327 


9-733  7654 


9-733  -?98i 
9-733  8308 
9-733  8634 
9-733  8961 
9-7339-87 


9-733  961. 


9-733  9940 
9.734  0267 

97340593 
9.734  0920 
9-7341246 

9-7341572 
Cos 


Tang   d.  c. 


9.807  5736 
9.807  6199 
9.807  6662 
9.807  7125 
9-807  7589 
9.807  8052 
9-8078515 
9.807  8978 
9.807  9+41 
9.807  9903 
9.8080366 


9.808  0829 
9.808  1292 
9.808  1755 
9.808  2218 
9.8082681 
9.808  3144 


9.808  3606 


9.808  4069 
9.8084532 
9.808  4995 
9.808  5457 
9.808  5920 


9.808  6383 
9.808  6845 
9.808  7308 
9.8087770 
9.808  8233 
9.808  8696 


9.8089158 
9. 80S  9621 
9.809  0083 
9.809  0546 
9.809  1008 
9.809  1470 


9-809  1933 
9-809  239s 
9.809  2858 
9.809  3320 
9.809  3782 
9.809  4245 


9.809  4707 
9.809  5169 
9.8095631 
9.809  6094 
9.809  6556 
9.809  7018 
9.S09  7480 


Cotg 
0.193  0286 


0.1929823 
0.1929359 
I  0.192  8896 
I  0.192  8433 
I  0.192  7969 


0-192  7506 


0.192  7043 
0.192  6580 
0.192  6116 
0.1925653 
0.192  5190 


0.1924727 


0.1924264 
0.192  3801 
0.1923338 
0.192  2875 
0.192  24H 


0.192  1948 


Cos 


9.925  221 


9-925  2083 
9.925  1948 
9.925  1813 
9.925  1678 

9-925  1543 


9.925  1408 


9.925  1273 
9.925  1 137 
9.925  1002 
9.925  0867 
9-925  0732 


9-925  0597 


9.925  0462 
9.925  0326 
9.925  0191 
9.925  0056 
9-9249921 


9.9249786 


9.924  9650 
9.9249515 
9.9249380 
9.924  9244 
9.9249109 


0.191  8708 
0.191  8245 
0.191  77S2 
0.191  7319 
0.191  6856 


I  0.191  6394 


0.191  5931 
0.19X  5468 
0.191  5005 
0.191  4543 
0.191  4080 


0.1913617 


0.1913155 
0.191  2692 
0.191  2230 
0.191  1767 
0.191  1304 


0.19 1  0842 


0.1910379 
0.1909917 
0.1909454 
0.1908992 
0.1908530 


0.1908067 


0.1907605 
0.190  7142 
0.190  6680 
0.190  6218 
0.1905755 


0.1905293 


0.1904831 
0.1904369 
0.1903906 
0.1903444 
0.190  2982 


0.1902520 


Cotg      1(1.  c.      ' 

57= 


Tiint 


9.924  8974 


9.924  8838 
9.924  8703 
9.924  856S 
9.924  8432 
9-924  8297 


9.9248161 


9.924  8026 
9.9247891 

9-9247755 
9.9247620 
9.924  7484 


9-924  7349 


9.9247213 
9.924  7078 
9-924  6942 
9.924  6806 
9.9246671 


9-9246535 


9.924  6400  : 
9.924  6264 
9.9246128  I 
9924  5993  i 
9-924  585"^  I 


9-924572 


9.924  4092 


Sin 


50 
40 
30  I 


11 


10 


32" 


487 


50 


51 


52 


53 


54 


55 


56 


58 


59 


60 


Sia 


9-734  157^ 


9-734  1899 
9.734  2225 

9-7342551 
9.7342877 
9.734  3203 

9-7343529 


9-7343855 
9.734  41S1 

9-7344507 
9.7344833 
9-73+5159 


9-734  5485 


9-7349719 
9-735  ^44 
9-735  0370 
9.7350695 
9.735  1020 


Tang   d.  c. 


9-735  1345 


9.735  1671 
9.735  1996 
9-73523-1 
9.735  264b 
9-735  2971 


9.7353296 


9.-735  3621 

9-735  3946 
9.755  4271 

9-735  4596 
9.7354921 


9-755  5246 


9-735  5571 
9.735  5896 
9.735  6220 

9-735  6545 
9.735  6870 


9-735  7^95 
9-7357519 
9-735  7844 
9.735  8168 
9-735  8493 
9-7358817 


9.735  9142 


9-735  9466 
9-735  9790 
9.736  01 15 
9,736  0439 
9.736  0763 


9.736  1088 


Cos 


7480 


9.809  7941 
9.809  8405 
9.809  8867 
9.809  9329 
9.8099791 


9.8100253 


9.8100715 
9.810 1177 
9.810 1639 
9.810  2101 
9.810  2563 


9.810  3025 


9.8103487 
9.8103949 
9.8104410  ^'. 

9.8104872  '^^: 
9-8105334 


Cotg 


0.1902520 


9.810  5796 


9.8106258 
9.810  6719 
9.81071S1 
9.8107643 
9.810  8105 


9.8108566 


9.8109028 
9.8109490 

9.810  9951 

9.811  0413 
9.8110874 


9.8111336 


9.8111798 
9.811  2259 
9.811  2721 
9.811  3182 
9-81 1 3644 
9-81 1  4105 
g.811  4566 
9.811 5028 
9.8115489 
9.811  5951 
9.811  6412 


9.8116873 


9.811  7334 
9.81 1  7796 
9.8118257 
9.811  8718 
9.811  9180 


9.811  9641 


9.8120102 
9.8120563 
9.812  [024 
9.812  1485 
9.812  1946 


9.812  2408 


9.8122869 
9.8123330 
9.8123791 
9.8124252 
9.812  4713 


9.8125174 
Cotg 


462 
462 
462 
461 
462 
462 
462 
461 
462 
462 
461 
462 
461 
462 

462 

461 
462 
461 
462 
461 
461 
462 
461 
462 
461 
461 
461 
462 
461 
461 
462 
461 
461 
461 
461 
461 
461 
462 
461 
461 
461 
461 
461 
461 


0.1902058 
0.190  1595 
0.1901133 
0.1900671 
0.1900209 


0.1899747 


0.1899285 
0.189  8823 
0.1898361 
0.189  7899 
0-1897437 
0.1896975 


0.189  6513 
0.189  6051 
0.1895590 
0.189  5128 
0.189  4666 
0.1894204 


0.189  3742 
0.1893281 
0.1892819 
0.1892357 
0.189  1895 


0.189  1434 


0.1890972 
0.1890510 
0.189  0049 
0.188  9587 
0.188  9126 


Cob 


9.924  4092 


9.924  3056 
9.924  3820 
9-924  3684 
9-924  3548 
9.9243412 


9-9243277 
9.924  3141 
9.924  3005 
9.924  2869 
9-9242733 
9-9242597 


9.9242461 


9.924  2325 
9.9242188 
9.9242052 
9.924 1916 
9.924  1780 


9.924  1644 


9.924  1508 
9-924  1372 
9.924  123& 
9.924  1099 
9.9240963 


9.9240827 


0.188  8664 


0.188  8202 

0.1887741 

0.1887279 

886818 

88  6356 


1885895 


0.188  5434 
0.1884972 
0.1884511 
0.1884049 
0.1S83588 


0.186  3127 


0.1882666 
0.188  2204 
0.188  1743 
0.188  1282 
0.188  0820 


0.1880359 


0.1879898 
0.1879437 
0.187  8976 
0.1878515 
0.187  8054 


0.1877592 


0.1877131 
0.1876670 
0.1876209 
0.1S75748 
0.1875287 


0.1874826 


d.  c. 


Tang 


9.9240691 
9.9240555 
9.9240418 
9.9240282 
9.9240146 


9-924- 


9-923  9873 
9.9239737 
9.923  9601 

9-9-3  9464 
9.923  9328 


9.923  9191 


9.923  9055 
9-923  8919 
9.923  8782 
9.923  8646 
9.923  8509 


9-923  8373 


9.923  8236 
9.923  8100 
9.923  7963 
9.923  7827 
9.923  7690 


9-923  7554 
9.9237417 
9.923  72bl 
9.923  7144 
9.923  7007 

9-923  68: 


9-923  6734 


9.923  6598 
9-923  6461 
9-923  6324 
9.923  6187 

9-923  ^5 


9-923  59H 

Sin 


36 

37 

50 
40 

30 

20 

37 

36 

so 

40 

30 

20 

3; 

10 


4| 


57' 


4tttt 


'66° 


10 


30 
I  5c 


Sin 

9.736 1088 
9.736  141a 
9.736 1736 

9.736  zo6o 
9.7362384 
9.736  1708 


9.736  3032 


9.7363356 
9.730  3680 
9,--36  4004 
9.73*}  4328 
9.736465^ 


9.736  497^6 

9^3^5300 
9.7365623 
9.736  5947 
9.7366271 
9.7366594 


9.7366918 


9.736  7242 

9-7367565 
9.736  7889 
9.736  8212 
97368536 


9-736  8859 
9.7369182 
9.736  9506 
9.7369829 
9.7370152 
9.7370476 


9.7370799 


9.737  1122 
9-737  1445 
9.737  1768 
9.737  2091 
9.737  2414 


9-737  ^737 
9.737  3060 
9-737  3383 
9-737  3706 
9.737  4029 
9-757  435^ 
9.737  4675 


9-737  4997 
9.7375320 

9-7375643 
9.737  5966 
9.7376288 


9.737661 


9.7376933 
9-7377^56 
9.7377578 
9.737  7901 
9-737  8 


9-737  8546 

9.737  8868 
9.7379190 
9-7379513 
9-7379835 
9-7380157 

9.738  0479 


Tang 


U64 

1625 

13  2086 

[3  2546 

[33007 


i_5i74 
25635 
26095 
26556 

2  7017 
17478 


7959 


28400 
28861 
29321 
29782 
30243 


0704 


33468 


3392b 
3  4389 
34849 
35310 
35770 
3  6231 


36691 

37152 
3  7612 
38073 
38533 


3  9454 
39914 
40374 
40835 
41295 


41755 


42215 
42676 
43136 
43596 
4405^ 
44516 


44976 
45436 
4  5897 
46357 
46817 


4  7=^77 


4  7737 
48197 
48657 
49117 

5  0036 
5  0496 
5  0956 

5  mi) 
5  1876 
52336 


:95 


Cotg 

0.1874826 


0.1874365 
0.187  3905 
0.187  3444 
0.187  2983 
0.187  -522 


0.187  2061 


0.187  1600 
0.1871139 
0.1870679 
0.187  0218 
0.1869757 


0.186  9296 


0.1868836 
0.1868375 
0.186  7914 
0.1867454 
0.1866993 


0.186  6532 


0.186  6072 
0.186  5611 
0.186  5151 
o.i86  4690 
0.1864230 


3769 


0.186  3309 
0.186  2848 
0.1862388 
0.186  1927 
0.186  1467 


0.186  1007 


0.186  0546 
0.1860086 
0.185  9626 
0.1S5  9165 
0.185  8705 


0.1858245 

0.185  7785 
0.185  7324 
0.185  6864 
C.185  6404 
0.185  5944 


0.185  5484 
0.185  5024 
0.185  4564 
0.1S5  4103 
0.185  3643 
0.185  3183 


0.185  ^7 


0.185  --05 
0.185  1803 
0.185  1343 
0.185  0883 
0.1S5  0424 


0.1849964 


0.1849504 
0.1849044 
0.1S4  8584 
0.184  8124 
0.1 84  7664 
0.184  720<; 


Cos       ,   d. 


9-9^3  59^4 
9.9235777 
9.923  5641 
9.923  5504 
9.923  5367 
9.923  5230 

9-9-3  5093 


9.923  4957 
9.923  4820 
9.923  4683 
9.923  4546 
9.923  4409 


9.923  427: 


9-923  4135 
9.923  3998 
9.923  3861 
9.923  3724 
9-923  3587 


9.923  3450 


9.9233313 
9.923  3176 
9.923  3039 
9.923  2902 
9.923  2765 


9.923  2628 


9.923  2491 

9923  2354 
9.9232217 
9.923  2080 
9-923  1943  i 


9.923  1805 


9.923  1668 
9.923  1531 
9.923  1394 
9.923  1257 
9.923  irrg 


9.923  0982 


9.923  0845 
9.923  0708 
9.9230570 

9-923  0433 
9.923  0296 


9-9230158 


9-9230021 
9.922  98S4 
9.922  9746 
9.922  9609 
9.922  9471 


9.9229334 


9.9229197 
9.922  9059 
9.9228922 
9.9228784 
9.922  8647 
9-9228509 


60 


50 
40 
30  I 


Ck)s 


Cotg     ]d.  c.      Tang  Sin        j  d 


56^ 


33^ 


4B9 


Sin 


I   (I.         'i'i>ng      Id.  c.       Cotg 


Cos 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


9.738  0479 !  ,20 
9.738  0801 1  ^J 

9-73«  1446  ill 

9-738 1768  \i: 
9-738  Z090  ill 
9.738  241Z I 


322 


9.73827341 
9-7383055'^^ 
9-7383377 
9.738  3699 
9.738  40Z1 


l-7_3M-343 
9.7384664 
9.7384986 
9.-38  5308 
9-738  5619 
9.7385951 


9.-386273 


9.738  6594 
9.7386916 
9.7387237 

9-7387559 
9.738  7880 

9.7388201 


9-7388523 
9.738  8844 
9.7389165 
9.738  94S6 
9.738  9808 


9.7390x^9 


9-7390450 
9.7390771 
9-739  i^'9= 
9-739  1413 
9-739  ^734 


9.7392055 


9.739  2376 
9-739  2697 
9.7393018 
9-739  3339 
9-739  3^59 


9-739  3980 


9.7394301 
9.7394622 
9-739  494- 
9-7395263 
il739  5583 


9-739  5904 


9.739  6224 
9-739  6545 
9-739  6865 
9.739  7186 

9.7397506 


9.7397827 


322 


Cos 


9-815^795 
9-8153255 
9-8.53715 
9.8154175 
9.8154634 
9.8155094 


9-8155554 
9.815  6013 
9-815  ''473 
9.8156933 
9.8157392 
9-815  7852 
9.815  S3H 


9.815  8771 
9.8159230 

9.815  9690 

9.816  0149 
9.8160609 


9.816  1068 


9.816  1528 
9.816  1987 
9.816  2446 
9.816  2906 
9.8163365 


9.816  3824 


9.8164284 
9.8164743 
9.816  5202 
9.816  5661 
9.816  6121 


9.8166580 


9.816  7039 
9.816  7498 
9.816  7957 

9.816  8416 
9.8168875 
9-8169335 
9.8169794 
9.8170253 

9.817  0712 
9.817  1 171 
9.817  1630 
9.877  2089" 


9.8.72548 
9.8173007 
9.817  3465 
9.817  3924 
9.81:4383 


9-8174842 
9.817  5301 
9.817  5760 
9.81- 6218 
9.817  6677 
9.S177136 


9-^^l  7595 
9-817  8053 
9.817  8512 
9.817  8971 
9.8179429 
9.81-79888 


460 
460 
460 
459 
460 
460 

459 
460 
460 

459 
460 

459 
460 

459 
460 

459 
460 

459 
460 

459 
459 
460 

459 
459 
460 

459 
459 
459 
460 

459 

459 

459 
459 
459 
459 
460 

459 
459 
459 
459 
459 
459 
459 
459 
458 
459 
459 
459 
,459 
i459 
!458 
I  459 
U59 
459 
458 
459 
459 
458 
459  I 
459 


■ih  2r£L. 

.184  6745 
.1846285 
.1845825 
.1845366 
.1844906 


9.922  76S4 


9.922  7546 
9.922  7409 
9.9227271 
9.9227133 
9.922  6996 


0.1844446 


9.922  6858 


[843987 
[843527 
[84  3067 
[842608 
[842148 


9.922  6720 
9.9226583 
9.922  6445 
9.922  6307 
9.922  6169 


38 


9.922  6032 
9.922  5894 
9.9225756 
9.9225618  ^:,jj 
9.9225480  j^jj 
9.922  5342   ^ 


0.183  8932 


9.9225205 


.183  8472 
.183  8013 
-183  7554 
.183  7094 
.1836635 


9.922  5067 
9.922  4929 
9.9224791 
9.9224653 
9.9224515 


•37 
138 
138 
137 
138 
138 

137 
138 

138 


1836176 
183  5716" 
183  5257 
183  4798 
1834339 
183  3879 


9.9224377 


9.9224239 
9.922  4101 
9.922  3963 
9.9223825 
9.9223687 


[0.183  3420 


9.922  3549 


.183  2961 
.183  2502 
.183  2043 
.183  1584 
.183  11=5 


9.9223411 
9.9223273 
9.9223135 
9.922  2997 
9.9222859 


.1830665 
^183  oio6 
.1829747 
.1829288 
.182  8829 
.1828370 


9.922  27; 


9.922  2582 
9.922  2444 
9.922  2306 
9.922  2168 
9.922  2030 


0.182  791 


9.922  1891 


0.182  7452 
0.1826993 
0.1826535 
0.182  6076 
0.182  5617 


9.922  1753 
9.922  1615 
9.9221477 
9-9-1339 

9.922  1200 


.1824699 
.1824240 
.1823782 
.1823323 
.1822864 


9.922  1062 


9.922  C924 
9.9220785 
9.922  0647 
9.922  0509 
9.9220370 


9.818  C347J         I  c. 181  9653 


d.c. 


9.9220232 
9.922  0093 
9.921  9955 
9.921  9817 
9.921  9678 
9-9=i9540 
9.921  94C1 

Sin 


138 

138 
138 


138 
138 

ii 

138 

138 

^^l 
138 

138 
139 
138 
138 

138 
139 
138 

'3^ 
^38 
138 
139 
138 

•38 

139 
138 
138 
139 
.38 
139 
138 
138 
139 

138 
139 


50 


4D 


48 


47 


46 


45 


44 


48 


42 


41 


40 


56° 


490 


33* 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Sin      ! 
9-7399748!  „ 


9.740  0068 
9.740  oj88;r:° 
9.74007081^- 
9.7401028  3^0 

9.740 1348  f° 


9.740  i668  I    '^ 
9.740  1988  1  ," 
9.7401308    ^- 
9.740  2628 
9.740  2948 
9.740  3267 


9-7403587 


9.740  3907 
9.740  4226 
9.740  4546 
9.740  4866 
9.7405185 


9-740  5505 


9.7405824 
9.7406144 
9.740  6463 
9-740  6783 

9.7407102 


9-740  742] 


9.740  7741 
9.740  8060 
9.7408379 
9.740  8698 
9.7409017 


9-7409337 


9.740 


9656  i 
9-740  9975 
9.741  0294 
9.741  0613 
9.741  0932 

9-741  1 25 1 


9.741  1570 
9.741  1888 
9.741  2207 
q.741  2526 
9.741  2845 


9.741  3164 


9.741  3482 
9.741  3801 
9.741  4120 
9-741  4438 
9-741  4757 


9.741  6986 


9  741  7304 
9.741  7622 
9.74 «  7940 
9.741  8259 
9.741  8577 


9.741  8895 


CC9 


Tang 

9.8180347 
9.8180805 
9.818  1264 
9.8181722 
9.818  2181 
9.818  2640 


9.8183098 

9-8183557 
9.818  4015 
9.8184473 
9.8184932 
9.8185390 


9.8185849 


9.818  6307 
9.8186765 
9.8187224 
9.8187682 
9.8188140 


9.8188599 
9.8189057 

9.818  9515 
9.8189973 
9.8190432 

9.819  0890 


9-819  "348 
9.8191806 
9.8192264 
9.819  2722 
9.819  3180 
9.8193638 


9.8194096 


9-8194554 
9.819  5012 
9.819  5470 
9.8195928 
9.819  6386 


9.8196844 

9-8197302 
9. 019  7760 
9.8198218 
9.8198676 
9-8199134 
9.8199592 


9.820  0049 
9.8200507 
9.8200965 
9.820  1423 
9.8201880 


9.8202338 
9.820  2796 
9-8203253 
9.8203711 
9.8204169 
9.8204626 


CotjT 


d.  c 


(I.e. 


Cotg 
0.181  9653 


0.181  9195 
©.181  8736 
0.181  8278 
0.181  7819 
0.181  7360 


0.181  6902 


0.181  6443 
0.181  5985 
0.181  5527 
0.181  5068 
0.181  4610 


0.1814151 


o.i8i  3693 
0.1813235 
0.181  2776 
0.1812318 
o.i8i  i860 


o.iSi  1401 


0.1 51  0943 

0.181  0485 
0.181  0027 
0.1809568 
0.1809110 


0.1808652 


0.1808194 
0.1807736 
0.1807278 
0.180  6820 
0.1806362 


0.1805904 


0.1800408 


0.1799951 

0.1799493 
0.1799035 
0.1798577 

0.179  8120 


[79  7662 


0.179  7=04 
0.179  6747 

0.1796289 

0.1795831 
0-^795374 

0-179  49 '6 
0.1794459 
0.179  4001 
0.1793543 
0.179  3086 
0.179  -^-8 

0.179 -171 


Tang 


Cos 


9.921  9401 


9.921  9263 
9.921  9124 
9.921  8986 
9.92J  8847 
9.921  8709 


9.921  8570 


9.921  8431 
9.921  8293 
9.921  8154 
9.921  8oi6 
9-921  7877 


9.921  7738 


9.921  7600 
9.921  7461 
9.921  732a 
9.921  7184 
9.921  7045 


9.921  6906 


9.921  6767 
9.921  6629 
9.921  6490 
9.921  6351 
9.921  6212 


9.921  6073 


9.921  5935 
9.921  5796 
9.921  5657 
9.9215518 
9-9215379 


9.921  5240 


9.9215101 
9.921  4962 
9.9214823 
9.921  4684 
Q.921  4545 
9.921  4406 


9.921  4267 
9.9214128 
9.921  3989 
9.921  3850 
9.9213711 


9.921  357c 


9-921  3433 
9.921  3294 
9.921  3155 
9.921  3016 
9.921  2876 


9.921  2737 


9.921  2598 
9.9212459 
9.911  2320 
9.921  2180 
9.921  2041 


9i9_2L1902 
9.921  1763 
9.921  1623 
9,921  1484 
9.921  1345 
9.921  1205 

9.921  io66 


56= 


491 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


3° 


Sin 

9.7418895 


9.741  9ZI3 
9-7419531 

9.741  9849 
9.74Z0167 

9.742  0485 


9.742  0803 


9.742  1121 
9.742  1439 
9-742  1757 
9.742  2074 
9.742  2392 


9.742  271 


9.742  3028 
9-74:  3345 
9.742  3663 
9.742  3980 
9.7424298 
9.7424616 


9-7424933 
9.7425250 
9.742  556S 
9.741  5885 
g.742  6203 


9.742  6520 
9.742  6'837 
9-7427154 
9.7427472 
9.742  77S9 
9.742  8106 


9.742  8423 


9.742  8740 
9.742  9057 
9.742  9374 

9.742  9691 

9.743  0008 


9-743  0325 
9.743  0642 
9.743  0959 
9-743  1276 
9-743  1593 
9-743  1909 
9.743  2226 


9-743  2543 
9.743  2859 
9.7433176 

9-743  3493 
9.743  3809 


9.7434126 
9-743  4442 
9-743  4759 
9-743  5075 
9-743  5391 
9.743  5708 


9.743  6024 


9-743  6340 
9.743  6657 
9-743  6973 
9-743  7289 
9.743  7605 


9.743  7921 


Cos 


Tang 

9.8207829 

9.8208787 

9.820  8744 
9.S209201 
9.8209659 

9.821  0116 


9.821  3317 


9.8213775 
9.8214232 
9.821  4689 
9.821  5146 
9.821  5603 


g.821  6060 
9.821  6518" 
9.821  6975 
9.821  7432 
9.821  7889 
9.821  8346 
9.821  8803 


9.821  9260 

9.821  9717 
9.8220174 

9.822  0631 
9.822  ic88 


9.8221545 


9.822  2002 
9.822  2459 
9.8222915 
9.822  3372 
9.8223829 
9.8224286 


9.822  4743 
9.8225199 
9.822  5656 
9.822  6113 
9.822  6570 


9.822  9766 
^823  0223 

9.823  0679 
9.823  1136 
9.823  1592 
9.823  2049 


9-823  2505 
9.823  2962 
9.823  3418 
9.823  3874 
9-8234331 
9-823  4787 
9.823  5244 

Cot- 


(l.C. 


45  b 
457 
457 
458 
457 
458 
457 

458 

457 
457 
457 
458 

457 

457 
457 
457 
457 
458 
457 
457 
457 
457 
457 
457 
457 
457 
457 
457 
457 

457 

456 
457 
457 
457 
457 
456 
457 
457 
457 
456 

457 

456 

457 
456 
457 
457 
456 

457 
456 

457 
456 

457 
456 
456 
457 
456 
457 


d.c 


Cotg 


0.179  2171 


0.179  1717 
0.179  1256 
0.1790799 
0.1790341 
0.1789884 


0.178  942^ 
0.178  8969 
0.1788512 
0.178  8054 
0.1787597 
0.178  7140 


0.1786683 


0.1786225 
0.178  5768 
0.1785311 
0.1784854 
0.1784397 


0.178  3940 


0.1783482 
0.178  3025 
0.1782568 
0.178  2111 
0.178  1654 


0.178 


0.1780740 
0.1780283 
0.177  9826 
0.1779369 
0.177  8912 


0.177  8455 


0.177  7998 
0.177  7541 
0.177  7085 
0.177  6628 
0.177  6171 


0.1775714 


0.1775257 
0.1774801 
0.1774344 
0.177  3887 
0.177  3430 


0.1772974 


0.1772517 
0.177  2060 
0.177  i6°4 
0.1771147 
0.1770691 


0.177  0234 


0.1769777 
0.176  9321 
0.1768864 
0.1768408 
0.1767951 


76  7495 


0.1767038 
0.1766582 
0.1766126 
0.176  5669 
0.1765213 


0.1764756 


Tan< 


Cos 


9.921  1066 


9.9210927 
9.921  0787 
9.921  0648 
9.921  0508 
9.921  0369 


9.921  0229 
9.921  0090 
9.9209951 
9.920  981 1 
9.9209672 
9.9209532 


9.9209393 


9.9209253 
9.9209113 
9.920  8974 
9.9208834 
9.920  8695 


9-9208555 
9.9208415 
9.920  8276 
9.920  8136 
9.9207996 
9.920  7857 


9.920771 


9.9207577 
9.9207438 
9.920  7298 
9.9207158 
9.920  7018 


9.920  ( 


9.9206739 
9.920  6599 
9.920  6459 
9.9206319 
9.9206179 


9.920  6039 


9.9205899 
9.920  5760 
9.9205620 
9.920  5480 
9-920  5340 
9.920  5200 


9.9205060 
9.9204920 
9.920  4780 
9.920  4640 
9.9204500 


9.9204360 
9.9204220 
9.9204079 
9.9203939 
9.920  3799 
9.920  3659 


9-9203519 
9.920  3379 
9.9203239 
9.920  3098 
9-920  2958 
9.9202818 
9.920  2678 

Sin 


139 

140 
139 

140 
139 
140 
139 

139 
140 
139 
140 
139 
140 
140 

139 

140 

139 

140 
140 

139 

140 
140 
139 
140 
140 

139 

140 
140 
140 
140 

139 

140 
140 
140 
140 
140 
140 
139 
140 
140 
140 
140 
140 
140 
140 
140 
140 
140 
140 
141 
140 
'140 
140 
140 
140 
140 
141 
140 
140 
140 


30 


29 


2S 


27 


26 


25 


24 


23 


22 


21 


20 


56^= 


492 


33' 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 


9-743  79^' 


9-743  »i37 
9-743  8554 
9.743  8870 
9.7439186 
9-743  9S0i 


9.743  g«:' 


9.7440133 
9.744  0449 
9.744  0765 
9.744  1081 
9.744  1397 


9-744 


9.744  20x8 

9.744  2344 
9.744  2659 
9-744  2975 
9-744  3^90 
9.744  3606 


9.744  3921 
9.7444237 

9-744  45  5  ^ 
9.7444868 
9.7445183 


9-744  5498 
9.7445814" 
9.7446129 
9.744  6444 
9-7446759 
9-744  7075 


9.7447390 


9-744  7705 
9.744  8020 

9-7448335 
9.744  8650 

9-744  8965 


9.7449180 


9-744  9595 
9-744  9910 
9.745  0224 

9-745  0539 
9.745  0854 


9.7451169 


9-745  1483 
9.745  1798 
9-745  2."3 
9-745  24^7 
9.745  2742 


9-745  3056 
9-745  3371 
9-745  3685 
9.745  4000 

9-745  43U 
9.745  4629 


9-745  4943 
9-745  5257 
9-745  5571 
9.7^5  s886 
9.745  6ioo 
9-745  ^'5 14 
9.745  6828 


Tang      d.  c. 


9.823  5244 
9.823  5700 
9.823  6156 
9.823  6613 
9.823  7069 
9-8^3  75-5 
9.823  7981 


9.823  8438 
9.823  8894 
9.823  9350 
9.823  9806 
9.8240262 


9.8240719 


9.8241175 
9.824  1631 
9  824  2087 
9.824  2543 
9.8242999 


9.824  3455 
9.824  3911 
9.8244367 
9.8244823 
9.8245279 
9-8245735 
9.8246191 


9.824  6647 
9.824  7103 
9.824  7558 
9.824  8014 
9.824  8470 


9.824  8926 


9.824  9382 
9.8249837 

9.825  0293 
9.825  0749 
9.825  1205 


9.825  1660 
9.S25  2Il6 
9.825  2572 
9.825  3027 
9.825  3483 
9-8^5  3939 


9^4394 
9.825  4850 
9.825  5305 
9.825  5761 
9.825  6216 
9.825  6672 
9^8257127 
9.825  7583 
9.825  8038 
9.825  8494 
9.825  8949 
9.825  9404 


9.825  9860 
9.8260315 
9.S26  0770 

9.826  I22b 
9.826  1681 
9.82b  2156 
9.826  2592 


0.1764756 
0.176  4300 
0.176  3844 
0.176  3387 
0.1762931 
0.176  2475 


■6  2019 


0.176  1562 
0.176  1 106 
0.1760650 
0.176  0194 
0^1759738 


[759281 


0.175  8825 
0.175  8369 
0.175  7913 
0-175  7457 
0.175  7°°^ 


0-175  6545 
0.175  6089 
0.175  5633 
0.175  5177 
0.175  4721 
0.175  4265 


0-175  3809 


0-175  3353 
0.175  2897 
0.175  2442 
0.175  ^986 
0.175  1530 


175  1074 


0.175  0618 
0.175  0163 
0.1749707 
0.1749251 
0-174  8795 
C.1748340 


C.1747884 
0.174  74i8 
0.1746973 
0.1746517 
0.174  6061 


0.174  5606 


0.1745150 
0.1744695 
0.1744239 

0.1743784 
0.1743328 


0.174  -873 


0.174  01 -fO 
0.173  96S5 

f- '73  9-30 
0.175  8774 
0.173  8319 
0.173  7864 
0.175  7408 


Cos 

g.920  2678 


9.9202536 
9.920  2397 
9.920  2257 
9.9202117 
9.920  1976 


9.920  1836 


9.920  1696 
9.920  1555 
9.9201415 
9.920  1275 
9-9-0  "34 


9.9200994 


9.9200853 
9.9200713 
9.9200572 
9.9200432 
9.9200291 


9.920015] 


9.9200010 
9.919  9870 
9.9199729 
9.9199589 
9.919  9448 


9.9199308 


9.9199167 
9.919  9026 
9.919  8886 
9.919  8745 
9.919  8604 


9.919  8464 


9.9198323 
9.919  8182 
9.919  8042 
9.919  7901 
9.9197760 
9.919  7619 


9.9197479 
9-9197338 
9.9197197 
9.919  7056 
9-919  69 1 5 


9.919  6775 


9.919  6634 

9-919  6493 
9.9196352 
9.919  62 1 1 
9.919  6070 


991959-9 
9-919  5788  I 
9.9195647 
9.9195506 

9-9195365 
9.9195224 

9.919  50S3 


9.919  4942 
9.919  4801 
9.9194660 
9.9194519 

9.9194237 


Cotg      d.  c.j     Tang 


Sin 


56' 


33° 


493 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


Sin 

9-745  68i^ 


Tang     Id.  c. 


9.746  :477 
9.7462791 
9.7463104 
9.7463418 

9-7463731 
9.746  4044 


9-746435^ 
9.7464671 
9.746  4984 
9.746  5298 
9.7465611 
9.746  5924 


9.746  6237 


9.7466550 
9.746  6863 
9.746  7176 
9.746  7489 
9.746  7S02 
'9:^6!  1I7 


9.746  8428 
9.746  8741 
9.746  9054 
9.7469367 
9.746  9680 
9.746  9992 


9.747  0305 
9.7470618 
9-747  0930 
9-747  1243 
9-747  i55t> 
9.747  1868 


9.747  2181 

9-747  =493 
q.747  2806 
9.747  3118 
9-7473431 


9-747  3743 


9-7474055 
9-747  4368 
9-747  4680 
9.747  4992 
9-747  5304 
9.7475617 

Cos 


9.826  2592 
9.826  3047 
9.826  3502 
9.826  3957 
9.X264413 
9.826  4S68 

"P^~53=3 
9.8265778 
9.8266233 
9.8266688 
9.8267143 
9.826  7598 


9.826  8053 
9. 8 26  xJoS" 
9.826  8963 
9.826  9418 
9.8269873 
9.8270328 


9.8270783 
97827  1238 
9.827  1693 
9.827  2148 
9.827  2603 
9-8=7  3^5^ 
9-8=73513 


9.827  3967 
9.827  4422 
9.8274877 
9.8275332 
9.827  S786 


9.827  6241 


9.827  6696 
9.8277150 
9.827  7605 
9.827  8060 
9.8278514 


9.827  8969 

9.827  9424 
9.8279878 
9.8280333 
9.8280787 

9.828  1242 


9.828  1696 
9-8=82151 
9.828  2605 
9.828  3060 
9.8283514 
9.828  3969 


9-8=8  44=3 
9.8284877 
9.8285332 
9.8285786 
9.828  6240 
9.828  6695 


9.S28  7149 
9.828  7603 
9.828  8058 
9.828  8512 
9.828  8966 
9.828  9420 
9.828  9S74 

Cotg 


d.c 


Cotg 

0.173  7408 
0.173  6953 
0.173  6.).98 
0.1736043 
0.1735587 
0.1735132 


0.1734677 


0.1734222 
0.1733767 
0.173  3312 

0.1732857 
0.173  =4°= 


0.173  1947 


0.173  149= 
0.173  1037 
0.1730582 
0.173  01=7 
0.172  9672 


,9217 


0.172  8762 
0.172  8307 
0.172  7852 
0.1727397 

O.I72  6942 


0.172  6487 


0.1726033 
0.1725578 
0.172  5123 
0.1724668 
0.172  4214 


0.1723759 


0.1723304 
0.1722850 
0.1722395 
0.172  1940 
0.172  i486 


0.172  I03I 


0.1720576 
0.172  0122 
0.171  9667 
0.1719213 
0.171  8758 


0.171  8304 


0.171  7849 
0.1717395 
0.171  6940 
0.171  6486 
0.171  6031 


O-I715577 


0.17151=3 
0.171  4668 
O.I7I  4214 
0.171  3760 
0.171  3305 


285, 


O.I7I  2397 
O.I7I  1942 
O.I7I  1488 
0.171  1034 
0.17  I  0580 


O.I7I  0126 


Tang 


Cos      !   d. 


9.9194237 


9.9194095 
9-9193954 
9.919  3813 
9.9193672 
9.919  3531 


9.9193390 


9.9193248 
9.9193107 
9.919  2966 
9.9192825 
9.919  2683 


9-919=54= 
9.919  2401 
9.919  2259 
9.919  2118 
9.919  1977 
9-9191835 


9-9191694 

9-919155  = 
9.919  1411 
9.919  1270 
9.919  1128 
9.9190987 
9.9190845 


9.9190704 
9.9190562 
9.9190421 
9.9190279 
9.919  0138 


9.9189996 


9.9189854 
9.9189713 
9.9189571 
9.9189430 
9.9189288 


9-9189146 


9.9189005 
9.9188863 
9.918  8721 
9.918  8580 
9.9188438 


9.918  8296 


9.9188154 
9.918  8013 
9.9187871 
9.9187729 
9.9187587 


9.918  7445 


9.9187303 
g.918  7162 
9.918  7020 
9.9186878 
9.9186736 


9.9186594 


9.918  645a 
9.918  6310 
9.9186168 
9.918  6026 
9.9185884 


9.918  5742 


Sin 


U5° 

40 
30 


10 


56^ 


4»4 


34^ 


' 

Sin   1  d. 

Tang   d.c. 

Cotg 

Cos 

^d. 

ft 

' 

0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

° 

lO 
20 
30 
40 
50 
0 
10 

ao 
30 
40 
50 
0 
10 

lO 

30 
40 
50 
0 
10 
20 

30 
40 

50 
0 
10 
20 

30 
40 

50 

0 

10 
ao 
30 
40 
50 
0 
10 
zo 

30 
40 
50 

0 
10 

20 

30 
40 

50 

0 
10 

20 

30 
40 

50 

0 

10 

20 

30 
40 
50 
0 

9.747  5617 

3" 
312 
312 
312 
312 
312 

312 

311 

312 

312 
312 
3" 
31^ 
3" 
312 

312 

311 

312 
311 

3" 
312 

3^1 
312 

311 
311 

3^^ 
312 

3" 
311 
311 
3" 
311 
3" 
3" 

3" 
311 

3" 
311 

310 

311 

3^1 
3" 
310 
311 
310 
311 

311 

310 

311 

310 
310 
311 
510 
311 
310 
Sio 
510 

9.828  9874 

455 
454 
454 
454 
454 
454 
454 
454 
454 
454 
454 
454 
454 
454 
454 
454 
454 
454 
453 
454 
454 
454 
454 
453 
454 
454 
454 
453 
454 
454 

453 

454 
454 
453 
454 
453 
454 
453 
454 
453 
454 
453 
454 
453 
453 
454 
453 
453 
454 
453 
453 
454 
453 
453 
453 
453 
454 
453 
453 
453 

0.171  0126 

9.918  5742 

142 
142 
142 
142 
142 

14a 

142 

143 
142 
14a 
142 
14a 

143 

142 
14a 
142 
143 
14a 
142 
143 
14a 
142 
143 
142 
142 

143 

142 

143 
142 

143 

14a 

143 
142 

143 
142 

143 
142 

143 
145 

142 

143 

142 

143 
143 
142 

143 

143 
143 
142 
143 
143 
143 
143 
142 

143 

143 
143 
143 
143 

0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 

30 
20 
10 
0 

50 
40 

30 
ao 
10 
0 

50 
40 
30 
20 
10 

0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

5° 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 
30 

20 
10 
0 

60 

59 
58 
57 

56 

55 
54 
53 
52 
51 
50 

9.747  5929 
9.747  6241 
9-7476553 
9.747  6865 

9.7477177 

9.829  0329 
9.8290783 
9.829  1237 
9.829  1691 
9.8292145 

0.170  9671 
0.170  9217 
0.1708763 
0.170  8309 

0.170  7855 

9.918  5600 
9.918  5458 
9.9185316 
9.918  5174 
9.9185032 

9.747  7489 

9.829  2599 

0.170  7401 

9.918  4890 

9.747  7801 
9-7478113 
9-747  8425 
9-747  8736 
9.747  9048 

9.829  3053 
9.829  3507 
9.829  3961 
9.8294415 
9.8294869 

9-8-9  5323 

0.170  6947 
CI  70  6493 
0.1706039 

0.1705585 
0.1705131 

9.9184748 
9.9184606 
9.9184463 
9.9184321 
9.9184179 

9.747  9360 

0.1704677 

9.9184037 

9.747  9672 

9-747  9984 

9.748  0295 
9.748  0607 
9.7480918 
9.748  1230 

9.8295777 
9.8296231 
9.829  6685 
9.8297139 
9.829  7593 

0.1704223 

0.170  3769 

0.170  3315 

0.1702861 
0.170  2407 

9.9183895 
9.9183752 
9.9183610 
9.9183468 
9.918  3326 

9.829  8047 

0.170 1953 

9.9183183 

9.74S  1542 
9.748  1853 
9.7482165 
9.748  2476 
9.748  2787 

9.829  8500 
9.829  8954 
9.829  9408 
9.829  9862 
9.8300316 

0.170  1500 
0.170  1046 
0.170  0592 
0.170  0I3S 
0.1699684  - 

9.918  3041 
9.918  2899 
9.9182756 
9.918  2614 
9.918  2472 

9.748  3099 

9.8300769 

0.169  9231 

9.9182329 

9.748  3410 
9.748  3722 
9-748  4033 
9-748  4344 
9.748  4655 

9.830  1223 
9.8301677 
9.8302131 
9.830  2584 
9.830  3038 

0.1698777 

0.169  8323 
0.169  7869 
0.169  7416 
0.1696962 

9.918  2187 
9.918  2045 
9.918  1902 
9.918  1760 
9.918  1617 

9.748  4967 

9.8303492 

0.1696508 

9.918  1475 

9.748  5278 
9.748  5589 
9.748  5900 
9.748  621 1 
9.748  6522 

9-830  3945 
9.8304399 

9-8304853 
9.8305306 
9.8305760 

0.169  6055 
0.169  5601 
0.169  5147 
0.1694694 

0.1694240 

9.918  1332 
9.918  1190 
9.918  1047 
9.9180905 
9.9180762 

9.748  6833 
9.748  7144 
9-748  7455 
9.748  7766 
9.748  8077 
9.748  838S 

9.8306213 

0.1693787 

9.9180620 

9.8306667 
9.830  7120 

9-8307574 
9.8308027 
9.8308481 

0.1693333 
0.169  =880 

0.169  2426 
0.169  1973 
0.169  I5I9 

9.9180477 
9.9180335 
9.918  0192 
9.9180049 
9.9179907 

9.748  8698 

9.8308934 
9.8309388 
9.8309841 
9.8310294 
9.8310748 
9.831  1201 

0.169  1066 

9.9179764 

9.748  9009 
9.748  9320 
9.7489631 
9.748  9941 
9.7490252 

0.1690612 
0.1690159 
0.168  9706 

0.168  9252 

O.I6S8799 

9.9179622 
9-9179479 
9-917  933^^ 
9.9179194 
9.9179051 

9.7490562 

9.831  1654 

0.1688346 

9.917  8908 

9-749  0873 
9.749  1 1 84 
9.749  1494 
9.749  1805 
9-749 -I '5 

9.831  210S 
9.831  2561 
9.831  3014 
9.8313468 
9.8313921 

0.168  7892 
0.1687439 
0.1686986 
0.1686532 

o.r68  6079 

9.9178765 
9.9178623 
9.917  8480 
9-9178337 
9.9178194 

9.749  2425 

9-8314374 

0.168  5626 

olT68^5i73~ 

0.1684720 

0.1684206 

0.168  38U 

0.1683360 

0.168  2907 

9.9178051 

9.749  273U 
9.749  3046 
9-749  3357 
9.749  'i^b-j 
9.-'49  ^qTj 

9.749  4-87 

9.83x4827 
9.8315280 
9-83'  57S4 
9.S31  6187 
9.831  6640 

g.917  7909 
9.917  7766 
9.9177623 
9.917  7480 
9-9177337 

9.831  7093 

9.917  7194 

_:_ 

" 

C08   1  d. 

Cotg 

a.c. 

Tang 

Sin    d. 

1 

55« 


34" 


AMt> 


10 


11 


12 


13 


14 


15 


16 


18 


19 


20 


9.749  8007 
9.749  8317 
9.749  8627 

9-749  8937 
9.749  9246 
9.7499556 


Sin 

9.749  4287 


9-749  4597 
9.749  4908 
9.7495218 
9-749  55^8 
9-7495838 
9.7496148 


9.749  6458 
9.749  6768 
9.749  7078 
9.749  7388 
9-749  7698 


9.749  9866 


9.7500175 
9.7500485 
9.7500794 
9.7501104 
9-7501413 


9.750: 


9.750  2032 
9.750  2342 
9.7502651 
9.750  2960 
9.750  3270 


9-7503579 


9.7503888 
9.7504197 
9.7504506 
9.7504816 
9.7505125 


9.-T505434 


9-750  5743 
9.7506052 
9.7506361 
9.7506670 
9-7506979 


9.7507287 
9.7507596 
9-750  7905 
9.7508214 
9.7508523 
9.7508831 


9.7509140 


9-7509449 
9-7509757 
9.7510066 
9.7510374 
9.7510683 


9-7510991 
9.751  1300 
9.751  1608 
9.751  1917 
9.751  2225 
9-75^-533 
9.7512842 


Tang 

9-831  7093 
9-831  7546 
9.831  7999 
9.8318452 
9.831  8905 
9-831  9358 
9-8319811 


d.c. 


9.8320264 
9.8320717 
9.832  1170 
9.832  1623 
9.832  2076 


9.832  2529 


9.832  2982 

9-8323435 
9.8323888 
9.8324341 
9.8324794 
9.8325246 


9.8325699 
9.8326152 
9.832  6605 
9.832  7057 
9.8327510 


9.832  7963 


9.8328416 
9.8328868 
9.8329321 
9.8329774 
9.8330226 


9.833  0679 


9-833  3847 
9-8334299 
9-8334751 
9-833  5204 
9-833  5('56 


9.835  6109 


453 
453 

453 
453 
453 
453 
453 
453 
453 
453 
453 
453 
453 
453 
453 
453 
453 
452 

453 
453 
■453 
452 
453 
453 
453 
452 
453 
453 
452 

453 
452 

453 
452 

453 
453 
452 

453 
452 
452 
453 
452 
455 
452 


Cotg 
0.168  2907 


0.168  2454 
0.168  2001 
0.168  1548 
0.168  1095 
0.1680642 


0.168  0189 


0.1679736 
0.1679283 
0.167  8830 
0.1678377 
0.167  7924 


0.167  7471 


0.167  7018 
0.167  6565 

0.167  ^1^2 
0.167  5659 
0.167  5206 


0.1674754 


0.167  4301 
0.1673848 
0.1673395 
0.1672943 
0.167  2490 


0.167  ^037 


9.83365611 

9-8337013  1 : 


9.834153b 

9-834 

9-834 


,988 
440 
9.834  2893 
9-8343345 

9-834  3797 


9.8344249 


0.167  1584 
0.167  1132 
0.167  0679 
0.1670226 
0.166  9774 


0.166  9321 


166  8869 
1668416 
[66  7964 
1667511 
1667058 


0.166  6606 
0.166  6153 
0.166  5701 
0.166  5249 
0.166  4796 
0.1664344 


0.166  3891 


0.1663439 
0.166  2987 
0.1662534 
o.i66  2082 
0.166  1630 


0.166  1177 


0.166  0725 
0.1660273 
0.165  9821 
0.165  9368 
0.165  8916 


0.165  S464 
0.165  8012 
0.165  7560 
0.165  7107 
0.165  6655 
0.165  6203 


0.165  5751 


Cos 


9.91 


'94 


9.9177051 
9.917  6908 
9.9176765 
9.917  6622 
9.9176479 


9-9176336 
9.9176193 
9.9176050 
9.917  5907 
9.9175764 
9.9175621 


9.917  5478 


9-9175335 
9.9175192 
9.9175049 
9.9174906 
9-9174763 


9.9x74619 


9.9174476 

9-9174333 
9.917  4190 
9.9174047 
9.917  3903 


9.9173760 


9.9173617 
9-9173473 
9-9173330 
9.9173187 
9.917  3044 


9.917  2900 


9.9172757 
9.9172613 
9.917  2470 
9.9172327 
9.917  2183 


9.9172040 


9.917  1896 

9-9171753 
9.917  1609 
9.917  1466 
9.9171322 


9-917  "79 
9.917  1035 
9.9170892 
9.9170748 
9.9170604 
9.9170461 


9.91- 


9.9170174 
9.917  0C30 
9.9169886 
9.9169743 
9-9*69599 


9.9169455 


9.9169311 
9.916  9168 
9.9169024 
9.916  8880 
9.9168736 
9.9168593 


50 


4!) 


48 


47 


46 


45 


44 


43 


42 


4] 


40 


Cob 


Cotg      |d.  c.      Ta 

55°" 


Sin 


496 


34^ 


20 


21 


22 


24 


25 


26 


27 


28 


29 


30 


Sin 

9.7512842 
9.751 3150 
9-751 3458 
9.7513766 

9.7514074 

9.-75I4382 


9-7516538 


9.7516846 

9-751  7154 
9.7517462 
9.751  7770 
9.751  8078 


9-751  8385 


9.751  8693 
9.7519001 
9.751  9308 
9.751  9616 
9-7519923 


9.7520231 


9.7520538 
9.7520846 
9.^521153 
9.752  1461 
9.752  1768 


9-75-  2075 


9-75- -383 
9.7522690 
9.7522997 

9-75^  3304 
9.752  3611 


9-75^3919 
9.7524226 
9752.4533 
9.752  4840 
9-7525147 
9-7525454 


9-7525761 


9.7526068 
9-7526375 
9.752  6681 
9.7526988 
9-752  7295 


9.752  7602 


9.752  7908 
9.7528215 
9.752  8522 
9.752  8828 
9-7529135 
9.7529442 


9.752  9748 
9-7530055 
9.7530361 
9.7530667 
9-753  0974 

9.753  1280 

Cos 


Tang 

9-834  4^49 
9.8344701 

9-8345153 
9.8345605 
9.8346057 
9.834  6509 


9.834696] 


9.8347413 
9.8347865 
9.8348317 
9.834  8769 
9.8349221 


9-835  2835 
9-835  3287 
9-835  3739 
9.8354191 
9.8354642 


9-835  5094 
9-835  5546 
9-835  5997 
9.835  6449 
9.835  6900 
9-8357352 


9.835  7804 


9.835  8255 
9-835  8707 
9-8359158 
9.835  9610 
9.8360061 


9-8360513 
9.8360964 
9.836  1416 
9.8361867 
9.8362318 
9.836  2770 


9.8363221 
9.836  36"^J 
9.836  4124 
9.8364575 
9.836  5027 
9-8365478 
9-836  5929 
9.836  6380 
9.836683a 
9.8367283 
9-8367734 
9.8368185 


d.c. 


I  452 
'452 
452 
452 
452 
452 

452 
452 
452 
452 
452 
452 

452 

451 
452 
452 
452 
452 
451 
452 
452 
452 
451 
452 
452 

451 
452 
451 
452 
452 

451 

452 
451 
452 
451 
452 
451 
452 
451 
451 
452 
451 
452 
451 
451 
452 
451 
451 


Cotg 


9.8368636 
9.8369088 
9-8369539 
9.836  9990 
9.8370441 
9.8370892 


9837  1343 


1655 


?l3j 


0.165  5299 
0.165  4847 
0.1654395 
0-165  3943 
0-165  349" 
0.165  3039 


0.165  2587 
0.165  2135 
0.165  "683 
0.165  1231 
0.165  0779 


0.165  0327 


0.164  9875 
0.164  9424 
0.1648972 
0.164  8520 
0.164  8068 


0.164  7616 


0.1647165 
0.164  6713 
o  1646261 
0.1645809 
0.1645358 


0.1644906 


0.1644454 
0.164  4003 
0.1643551 
0.164  3100 
0.164  2648 


0.164  2196 


0.164  1745 
0.164  1293 
0.164  0842 
0.1640390 
01639939 


163  9487 


0.163  9036 
0.163  8584 
0.1638133 
0.163  7682 
0.163  7230 


0.163  6779 


0.163  6327 
0.163  5876 
0.163  5425 
0.1634973 
0-163452^ 


0.163  407' 


0.163  3620 
0.1633168 
0.163  2717 
0.163  2266 
0.163  1815 


0.163  1364 


Cotg      (1.  c!     T 

55° 


ang 


C08 

9-916  8593 
9.916  8449 
9.9168305 
9.916  8161 
9.916  8017 
9-916  7873 
9.91677301 
9.916  7586  I 
9.916  7442  I 
9.916  7298  I 
9.9167154 
9.916  7010 


9.916  6866 


9.9166722 
9.9166578' 
9.916  6434 
9.916  6290 
9.9166146 


9.916  6002 


9.9165858; 
9.9165713  I 
9.916  5569  j 
9.916  5425  ; 

9.916  5281 ; 


9.91651371 


9.9164993 1 
9.9164849 
9.9164704 
9.9164560  j 
9.9x64416! 


9.916427: 


9.9164127 
9.9163^83 
9.9163839 
9.916  3O94 
9-9163550 


9.916  3406 


9.916  3261 
9.9163117 
9.9162973 
9.916  2828 
9.916  2684 


9.9162539 


9-910  2395 
9.9162251 
9.916  2106 
9.916  1962 
9.9161817 


9-916  1673 


9.916  1528 
9.916  1383 
9.916  1239 
9.916  1094 
9.916  0950 


9.9160805 


9.916  0661 
9.9160516 
9.9160371 
9.9160227 
9.9160082 
9.9159937 

Sin 


34^ 


497 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


50 


Sio 

9.753  "So 
9-753  1587 
9-753  ''893 
9.753  1199 
9-753  »505 
9-753  ^8" 


9-753  4954 
9-753  5^60 
97535566 
9-753  5«7i 
9-753  6178 
9-753  6484 


9-753  6790 
9-753  7095 
9-753  7401 
9-753  7707 
9.753  8012 
9-753  8318 


9-753  8624 
9-753  8929 
9-753  9-35 
9-753  9540 
9-753  9846 
9-7540151 


9-7540457 


9.7540762 
9.754  1067 
9.7541373 
9-754  1678 
9-754  1983 


9-754  5949 


9-754  6254 
9-7546558 
9.754  6S65 
9.7547168 
9-754  7473 


9-754  7777 
9.754  8082 
9.7548386 
9-7548691 
9-754  8995 
9-7549300 
9.7549604 

Cos 


Tang       d.  c. 


9-837  1343 
9837  1794 
9.837  2245 
9.837  2696 
9.8373147 
9-837  3598 


9.837  4049 

9.837  4500 

9-8374951 
9.837  5402 

9-837  5853 
9-837  6304 


9-837  6755 
9,837  7206 
9.837  7656 
9.837  8107 
9.8378558 
9-837  9009 


9-837  9460 

9.837  9910 
9.8380361 
9.8380812 

9.838  1262 
9-838  1713 


9.838  2164 
9.838  2614 
9.838  3065 
9.8383516 
9.838  3966 
9.8384417 


4867 


9.8385318 
9.8385769 
9.8386219 
9.838  6670 
9.8387120 


^75/ 


9.838  8021 
9.838  8471 
9.838  8922 
9.838937a 
9-83898-3 
9.8390273 


9.839  0723 

9-839  "74 
9.839  1624 
9-839  2074 
9.8392525 


9-8392975 
9-839  3425 
9-8393875 
9.839  4326 
9.8394776 
9.839  52?6 
9.8395676 


9.839  6126 
9.839  6576 
9.839  7027 
9.839  7477 
9-839  7927 
9.839  8377 

Cotg 


Cot<: 


0.1628657 


0.162  8206 
0.1627755 
0.162  7304 
0.1626853 
0.162  6402 


0.1625951 
0.1625500 
0.162  5049 
0.1624598 
0.1624147 
0.1623696 


0.1623245 
0.162  2794 
0.162  2344 
0.162  1893 
0.162  144a 
0.1620991 


0.162  0540 


0.1620090 
0.161  9639 
0.161  9188 
o.i6i  8738 
0.161  8287 


0.161  7836 


0.161  7386 
0.161  6935 
0.161  6484 
0.161  6034 
0.161  5583 


0.1615133 


o.i6i  4682 
0.1614231 
o.i6i  3781 
0.161  3330 
0.161  2880 


o.i6i 


2429 


0.161  1979 
0.161  1529 
o.i6i  1078 
0.161  0628 
0.161  0177 


0.160  9727 


0.160  9277 
0.1608826 
0.1608376 
0.1607926 
0.1607475 


0.1607025 


0.1606575 
0.1606125 
0.1605674 
0.1605224 
o.i6o4774 


0.1604324 


0.160  3874 
0.1603424 
0.1602973 
0.1602523 
0.160  2073 


0.160  1623 


d.c. 


Tang 


Cos 


9-915  9937 


9.915  9792 
9.915  9648 

9-915  9503 
9.915  9358 
9.915  9213 


9-915  9069 
9.915  8924 

9-915  8779 
9.915  8634 

9-915  8489 
9-915  8344 


9.915  8200 

9-915  8055 
9-915  7910 
9-915  7765 
9.915  7620 

9-915  7475 


9-915  7330 


9-915  7185 
9.915  7040 
9-915  6895 
9.915  6750 
9.915  6605 


9.915  6460 


9.9156315 
9.915  6170 
9.915  6025 
9-915  5879 
9-915  5734 


9.915  5589 


9-9155444 
9-915  5299 
9-9155154 
9.915  5008 
9.915  4863 


9.915  4718 


9-9154573 
9.9154427 
9.915  4282 
9-9154137 
9-915  3991 


9-915  3846 


9.915  3701 

9-9153555 
9.915  3410 
9-915  3265 
9-9153119 


9.915  2974 


9.915  2828 
9.915  2683 
9.915  2537 
9.9152392 
9.915  2246 


9-915  2101 


9-915  195s 
9.915  1810 
9.915  1664 
9.915  1519 
9-9151373 


9.915  122i 


Sin 


14s 

140 

145 
145 
145 
146 
145 

146 
145 
145 

146 

145 

146 
145 
146 

146 

146 
145 
146 

146 

145 
146 
145 


50 


30 


29 


28 


27 


26 


25 


24 


23 


22 


20 


55^ 


32 


498 


34- 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 

9.7549604 
9-754  9909 

9.755  01I3 
9.7550518 
9.755  0821 
9.755  ii;6 


9-755  1431 


9-755  1735 
9  755  2039 
9755  2343 
9.755  2647 

9-755  2952 


9-755  3^56 


9-755  3560 
9-755  3«<^4 
9.7554168 

9-755  447J 
9-755  4776 


9-755  5080 


9-755  5383 
9.755  5687 

9-755  5991 
9-755  6295 
9-755  6599 


9-755  6902 


9-755  7S06 
9-755  7510 
9-7557813 
9.755  8117 
9-755  8420 


9-755  87=4 


9-755  9027 
9-755  9331 
9-755  9634 
9-755  9938 
9.756  0241 


9.7560544 


9.756  0848 
9.7561151 
9.756  1454 
9.756  1757 
9.756  2061 


9.756  2364 


9.756  2667 
9.756  2970 
9.756  3273 
9-7563576 
9-756  3879 


9.7564182 


9-7564485 
9.7564788 
9.756  5091 
9756  5393 
9.7565696 


9-756  5999 
9.756  6302 
9.756  6605 
9.756  6907 
9.756  7210 
9-7567512 
9.756  7815 

Cos 


305 

304 
305 
304 
304 
305 
304 
304 
304 
304 
305 
304 

304 
304 
304 
304 
304 
304 

303 
304 
304 
304 
304 
303 
304 
304 
303 
304 
303 
304 

303 
304 
303 
304 
303 
303 
304 
303 
303 
303 
304 
303 

303 
303 
303 
303 
303 
303 
303 
303 
303 
302 

303 
303 
303 

303 
302 
303 
302 
303 


Tang      d.  c.      Cotg 


9.839  8377 


839  8827 
8399-77 
8399727 
8400177 

840  0627 


840  1077 


840 1527 
840 1977 
840  24-7 
840  2877 
8403327 


840  3776 


840  4226 
840  4676 
8405126 
840  5576 
840  6026 


840  6475 


840  6925 

840  7375 
840  7825 
840  8274 
840  8724 


840  9174 


840  9623 

841  0073 
841  0523 
841  0972 
841  1422 


841  2321 
841  2771 
841  3220 
841  3670 
8414119 


4569 


841 7715 
841  8164 
841  8613 
841  9063 
841  9512 


9961 


842  0410 
842  0860 
842  1309 
842  1758 
842  2207 


842  2657 


842  3106 

8423555 
842  4004 
842  4453 
842  4902 


9.842  5351 


450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
449 
450 
450 
450 

45° 
450 

449 
450 
450 
450 

449 
450 
450 

449 

450 
450 

449 
450 

449 

450 

450 

449 

450 

449 

450 

449 
450 
449 
449 
450 

449 

450 

449 
449 
450 

449 
449 
449 
450 
449 
449 
449 
450 

449 
449 
449 
449 
449 
449 


o.i6o  1623 


0.160  1173 
0.1600723 
0.1600273 
0.1599823 
0.1599373 


0.159  8473 
0.159  8023 

0-159  7573 
0.1597123 
0.159  6673 


0.159 


0.159  6224 


0.159  5774 
C.1595324 
0.1594874 
0.1594424 
0-159  3974 


0.1593525 


0.1593075 
0.1592625 
0.159  2175 
0.159  1726 
0.159  1276 


0.1590826 


0.159  0377 
0.1589927 
0.158  9477 
0.1589028 
0.158  8578 


0.158  8129 


0.158  7679 
0.1587229 
0.158  6780 
0.158  6330 
0.158  5881 


Co« 


9-915 


1228  i 


9.915  I0b2 
9.9150936 

9-915  0791 
9.915  0645 
9.915  0499 


9-915  0354 


9.9150208 
9.9150062 
9.914  9916 
9.914  9771 
9.9149625 


9.9149479 


9-9149333 
9.914  9188 
9.914  9042 
9.9148896 
9.9148750 


9.914  8604 


9.914  8458 
9.9148312 
9.914  8166 
9.9148020 
9.9147874 


9.914  7729 


9.9147583 

9-9H7437 
9.9147291 
9.9147145 
9.9146998 


9.9146852 


Cotj:     id.  c 


0.1582735 


0.1582285 
0.158  1836 
0.158  1387 
0.1580937 
0.1580488 


0.1580039 


0.1579590 
0.1579140 
0.157  8691 
0.157  8242 
0.157  7793 


0-1577343 


0.1576894 
0.1576445 
0.157  5996 
0.1575547 
0-157  5098 


0.1574649 
Tans 


9.9146706 
9.9146560 
9.914  6414 
9.914  6268 
9.9146122 


9.9145976 


9.9145830 
9.9145683 
9-9H5537 
9-914  5391 
9.914  5245 


9.914  5099 


9.9144952 
9.9144806 
9.9144660 
9.9144513 
9.9144367 


9.9144221 


9.9144074 
9.9143928 
9.9143782 

9-9143635 
9.914  3489 


9-9143342 


9.914  3196 
9.9143050 
9.9142903 
9.9142757 
9.914  2610 


9.914  2464 


146 

146 

145 
146 
146 
145 
146 
146 
146 

145 
146 
146 
146 

145 
146 
146 
146 
146 
146 
146 
146 
146 
146 
145 
146 
146 
146 
146 
147 
146 

146 

146 
146 
146 
146 
146 
146 

147 
146 
146 

146 
147 

146 

146 
146 

147 

146 
146 

146 

147 

146 

146 

147 

146 

147 

146 


20 


Sin   j  d. 


55" 


34' 


499 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


Sin 

9-75678^5 
9.7568118 
9.756  8410 
9.756  8723 
9.756  9025 


9.756  9630 


9.756  9932 
9.7570235 
9-7570537 
9-7570839 
9.7571141 


9-757  1444 


9.757  1746 
9-757  2048 
9.757  2350 
9.7572652 
9-757  2954 


9.7573256 


9-7573558 
9.757  3860 
9.7574162 

9-757  4464 
9.7574766 


9.757  5068 


9-7575370 
9-7575671 
9-757  5973 
9-757  6275 
9-757  6576 


9-757  6878 


9.7577180 
9.7577481 
9-757  7783 
9-757  8084 
9.7578386 


9-757  8687 


9-757  8989 
9-757  9290 
9-7579591 
9-757  9893 
9.7580194 


9-7580495 
9-758  0797 
9.758  1098 
9-758  1399 
9.758  1700 
9.758  2001 


9.7582302 


9.758  2603 
9-758  2904 
9.758  3205 
9.758  3506 
9-758  3807 


9.7584108 


9.7584409 
9.7584710 
9.758  5011 
9.7585312 
9.7585612 


9.7585913 


Tang 
9-8415351 


9.842  5800 
9.842  6250 
9.842  6699 
9.8427148 
9.842  7597 


9.842  8046 


9-842  8495 
9.842  8944 
9.842  9393 

9.842  9841 

9.843  0290 


9.843  0739 


9.843  1 188 
9.843  1637 
9.843  2086 
9.843  2535 
9-843  2984 


9.843  3432 
9.843  3881 
9.843  4330 

9843  4779 
9.843  5227 
9.843  5676 


9.843  6125 


9.843  6574 
9.843  7022 
9-843  7471 
9-843  7920 
9.843  8368 


9.843  8817 


9.843  9265 

9.843  9714 
9.8440163 

9.844  06 1 1 
9.844  1060 


9.844  1508 
9^844  1957 
9.844  2405 
9.8442854 
9.844  3302 
9.8443751 


9.8444199 
9.844  4647 
9.844  5096 
9.844  5544 
9.844  5992 
9.844  6441 
9.8446889 


9-8447337 
9.844  7786 
9.844  8234 
9.8448682 
9.844  9131 


9.844  9579 


9.845  0027 
9.845  0475 
9.845  0923 
9-845  1372 
9.845  1820 


9.845  2268 


d.  c. 

449 
450 
449 
449 
449 
449 
449 
449 
449 
448 

449 
449 
449 
449 
449 
449 
449 
448 

449 
449 
449 
448 

449 
449 
449 
448 
449 
449 
448 

449 
448 

449 
449 
448 
449 
448 
449 
448 
449 
448 
449 
448 

448 

449 
448 
448 
449 
448 

448 

449 
448 
448 

449 
448 

448 
448 
448 
449 
448 
448 


Cotg 
0.1574649 


0.1574200 
0.1573750 
0.157  3301 
0.1572852 
0.157  2403 


0.157  i9S4_ 


0.157  1505 
0.157  1056 
0.157  0607 
0.157  0159 
0.156  9710 


0.156  9261 


0.1568812 
0.156  8363 
0.156  7914 
0.156  7465 
0.1567016 


0.156  6568 


0.156  6119 
0.1565670 
0.156  5221 
0.1564773 
0.1564324 


0.1563875 
0.156  3426 
0.156  2978 
0.1562529 
0.156  2080 
0.156  1632 


0.156  1183 


0.1560735 
0.1560286 
0.155  9837 
0.1559389 
0.155  8940 


0.155  8492 


0.155  8043 
0.1557595 
0.155  7146 
0.155  6698 
0.155  6249 


0.155  5801 


0.155  5353 
0.155  4904 
0.1554456 
0.155  4008 
0-1553559 
0.1553111 


0.155  2663 
0.155  2214 
0.155  1766 
0.155  1318 
0.155  0869 


0.1550421 


0.1549973 
0.1549525 
0.1549077 
0.1548628 
0.1548180 


C03 


9.9142464 


9.9142317 
9.914  217I 
9.914  2024 
9.914  1877 
9.914x731 


9.9141584 


9.914  1438 
9.914  I29I 
9.9141144 

9.9140998 

9.9140851 


9.9140704 


9.9140558 
9.914  0411 
9.9140264 

9.9140117 
9.9139971 


9.913  9824 


9.913  9677 
9-9139530 
9.913  9383 
9.913  9237 
9.913  9090 


9-9^3  8943 
9.913  8796 
9.913  8649 
9.913  8502 

9-913  8355 
9.913  8208 


9.913  8o6i 


9.913  7914 
9.913  7767 
9.913  7620 

9-913  7473 
9.913  7326 


9.9137179 


9.913  7032 
9.913  6885 
9.913  6738 
9.9136591 
9.913  6444 


9-913  6296 


9.913  6149 
9.913  6002 
9-9135855 
9.913  5708 
9-913  5560 


9-913  5413 


9.913  5266 
9.9135119 
9.9134971 
9.9134824 
9.9134677 


9.9134530 


0.1547732 


Co3  d.         Cotg      d-  c.     Tan 

55' 


9.913  4382 

9-9134235 
9.913  4087 
9-913  3940 
9-913  3793 


9.913  3645 


Sin 


147 
146 

147 

146 
HI 
146 

147 

146 

147 
147 
146 

147 
147 
147 
146 
147 
147 

147 
147 
146 
147 
147 
»47 
147 
147 
147 
^47 
147 

147 

147 
147 
147 
147 
147 


147 
147 
147 
148 
147 
147 

H7 
148 
147 
147 
147 
148 

147 
148 
147 
147 
148 


10 


50 
40 
30 


500 


35' 


10 


Sin 


9-758  59»3 


9.758  6114 
9.758  6514 
9.7586815 
9.7587116 
9-758  74i'6 


9-7587717 
9.758  8017 
9.7588318 
9.758  86i8 
9.7588918 
9-7589^^9 


9.7589519 


9.7589819 
9.759  01  ao 
9.759  0420 
9.759  0720 
9.759  loao 


9-759  ^3^1 


9.759  1621 
9.759  1921 
9.759  2221 
9.759  2521 
9.7592821 


9-759  3"! 
9.759  3421 
9-759  3721 
9-759  4021 
9-759  4320 
9.759  4620 


9.759  4920 


9-759  5220 
9.7595520 
9.7595819 
9.7596119 
9-759  6419 


97596718 
9.7597018 

9-7597317 
9.7597617 
9.759  7916 
9.7598216 


9-759  851S 
9.759  8814 
9.7599114 

9-759  9413 
9.7599712 
9.7600012 


9.76003] 


9.760  2405 
9.760  2704 
9.760  3003 
9.7603302 
9.760  3600 
9.7603899 

Cos 


Tang 

9.845  2268 

9-845  2716 
9.845  3164 
9-845  3612 
9.845  4060 
9.845  4508 


9-845  4956 
9-845  5404 
9-845  5852 
9.845  6300 
9.845  6748 
9.845  7196 


9.845  7644 
9.845  8092 
9.845  8540 
9.845  8988 
9.845  9436 
9.845  9884 


9-846  033 


9.846  0779 
9.846  1227 
9.846  1675 
9.846  2123 
9.846  2571 


3018 


9.846  3466 
9.8463914 
9.846  4362 
9.846  4809 
9.846  5257 


5705 


9.846  6152 
9.846  6600 
9.846  7048 
9.846  7495 
9.846  7943 


9.846  8390 
9.846  8838 
9.846  9285 

9.846  9733 

9.847  0180 
9.847  0628 


9.847  1075 
9.847  1523 

9-847  1970 
9.847  2418 
9.847  2865 
9-8473313 
9.847  3760 


9.847  4207 
9.8474655 
9.8475102 

9-847  5549 
9.847  5997 


9.847  6444 
9.847  6891 
9-847  7338 
9-847  7786 
9.847  8233 
9.847  8680 
9.8479127 


Cote 


d.c. 

448 

448 
448 
448 
448 
448 
448 
448 
448 
448 
448 
448 
448 

448 
448 
448 
448 
448 
447 
448 
448 
448 
448 
447 
448 
448 
448 
447 
448 
448 

447 

448 
448 


Cotg 


0.1547731 


0.154  7284 
0.1546836 
0.154  6388 
0.154  5940 
0-^545492 


0.154  5044 


0.1544596 
0.1544148 
0.154  3700 
0.1543252 
0.1542804 


0.1542356 


0.154  ^908 
0.154 1460 
0.1541012 
0.1540564 
0.1540116 


0.153  9668 


0.153  9221 
0.153  8773 
0-153  8325 
0.153  7877 
0.153  7429 


0.153  i 


0-153  6534 
0.153  6086 
0.153  5638 
0.153  5191 
0-153  4743 


0.1534295 


0.153  3848 
0.153  3400 
0.153  2952 
0.153  2505 
0-153  2057 
0.153  1610 


0.153  1162 
0.1530715 
0.153  0267 
0.1529820 
0.1529372 


0.1528925 


0.152  8477 
0.152  8030 
0.1527582 
0.1527135 
0.1526687 


0.152  6240 


0.1525793 
0.1525345 
0.1524898 
0.1524451 
0.1524003 


0-1523556 


0.152  31C9 
0.152  2662 
0.152  2214 
0.152  1767 
01521320 


d.c. 


0.1520873 
Tang 


Cos 
9.913  3645 


9-913  3498 
9-913  3350 
9-913  3203 
9-913  3055 
9-913  2908 


9-913  2760 


9.913  2613 
9-913  2465 
9.913  2318 
9.913  2170 
9.913  2023 


9-913  1875 


9.913  1727 
9-913  1580 
9-913  1432 
9.913  1284 
9.913  1137 


9.913  0989 


9.913  0841 
9.913  0694 
9.913  0546 

9-913  0398 
9.913  0250 


9.9130102 


9.9129955 
9.912  9807 
9.9129659 
9.9129511 
9.9129363 


9.9129215 


9.9128180 
9.912  8032 
9.912  7884 
9.912  7736 
9-912  7588 


9.912  7440 


9.9127292 
9.9127144 
9.912  6995 
9.9126847 
9.9126699 


9.9126551 


9.912  6403 
9.9126255 
9.912  6106 
9.9125958 
9.9125810 


9.9125662 


9.912  5514 
9.9125365 
9.912  5217 
9.912  5069 
9.912  4910 


9.912477* 


Sin 


54' 


35° 


10 


11 


12 


13 


14 


15 


IG 


17 


18 


19 


20 


Sin 
9.7603899 


9.7604198 
9.7604497 
9.7604796 
9.7605094 
9.7605393 


9.760  5692 


299 
X99 
299 
298 
299 
299 
298 
299 
299 
298 
299 
298 

299 

9.7607782   „ 
9.7608080  III 

9.7608378  x 

9.7608677  ^99 
9-7608975  m 


9.760  5990 
9.760  6289 
9.7606588 
9.760  6886 
9.7607185 


9.760  7483 


9.760  9274 


9.7609572 

9.760  9870 

9.761  0168 
9.761  0466 
9.761  0765 


9.761  1063 


9.761  136 
9.761 1659 
9.761  1957 
9.761  2255 
9.761  2553 


9.761  2851 


9.761  3149 
9.761  3447 
9.761  3744 
9.761  4042 
9.761  4340 


9.761  4638 


298 
298 
298 
299 
298 
298 
298 
298 
298 
298 
298 

298 

298 
297 
298 
298 
298 
298 

-97 
298 
298 
297 
298 
297 
298 
297 
298 
297 
297 
298 
297 
297 
298 
297 
297 

.  297 

9.7620289  ,„^ 
9.762  058!  ^97 
9.7620884  *93 
9.762  1181  III 

9-762,478  !9 

9.762  1775 
Cos 


9.761  4936 
9.761  5233 
9.7615531 
9.761  5829 
9.761  6126 


9.761  6424 


9.761  6721 
9.761  7019 
9.761  7316 
9.761  7614 
9-761  791 


9.761  8208 


9.761  8506 
9.761  8803 
9.761  9100 
9.761  9398 
9.761  9695 


9.761  9992 


Tang   d  c.   Cotg 


9.847  9127 


849  0302 

849  0749 
849  1196 
849  1643 
849  2089 


847  9574 

848  0022 
848  0469 
848  0916 
848  1363 


848  1810 


848  2257 
848  2704 
8483151 
848  3598 
848  4045 


848  4492 


848  4939 
848  5386 
848  5833 
848  6280 
848  6727 


848  7174 


848  7621 
848  8068 
8488515 
848  8962 
848  9409 

848  9855 


849  2536 


849  2983 

849  3429 
849  3876 
849  4323 
849  4769 


5216 


849  5663 
849  6109 
849  6556 
849  7003 
849  7449 


849  7896 


849  8342 
849  8789 
849  9235 
849  9682 
8500128 


8500575 


850  1021 
850  1468 
850 19x4 
8502360 
850  2807 


8503253 


8503690 
8504146 

8504592 
8505038 
8505485 


9.8505931 
Cotg 


447 
448 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
447 
446 

447 
447 
447 
447 
446 
447 
447 
446 
447 
447 
446 

447 
447 
446 
447 
447 
446 
447 
446 

447 
446 

447 
446 

447 
446 

447 
446 
446 
447 
446 
446 

447 
446 
446 
447 
446 


0.1520873 


0.1520426 
0.151  9978 
0.1519531 
0.151  9084 
0.151  8637 


0.151  8190 


0.151  7743 
0.151  7296 
0.15 1  6849 
0.151  6402 
0.151  5955 


0.151  5508 


0.151  5061 
0.1514614 
0.151  4167 
0.151  3720 
0.1513273 


0.151  2826 


0.151  2379 
0.151  1932 
0.151  1485 
0.151  1038 
0.151  0591 


Cos 


9.9124772 


9.9124624 
9.9124475 
9.9124327 
9.912  417S 
9.9124030 


9.9123882 


9.9123733 
q.9123585 
9-V'a  3436 
9.9123288 
9.9123139 


9.912  2991 


0.1510145 


0.1509698 
0.1509251 
0.150  8804 
0.1508357 
0.1507911 


0.150  7464 


0.150  7017 
0.1506571 
ai5o6i24 
0.1505677 
0.1505231 


0.1504784 
0.1504337 
0.1503891 
0.1503444 
0.150  2997 
0.1502551 


0.1502104 


0.150  1658 
0.150  1211 
0.1500765 
0.1500318 
0.1499872 


0.149  94^5 


0.1498979 
0.149  85  3  i 
0.149  8086 
0.149  7640 
0-H9  7I93 
0.1496747 


0.149  6301 
0.1495854 
0.149  5408 
0.1494962 
0.1494515 


d.  c. 


0.149  4069 


Tans 


9.9121951 
9.912  1802 
9.9121653 
9.912  1505 
9.9121356 


9.912  1207 


9.912  1059 
9.9120910 
9.9120761 
9.9120612 
9.9120464 


9.9120315 


9.9140166 
9.9120017 
9.911  9868 
9.911  9719 
9.9119571 


9.9119422 


9.911  9273 
9.9119124 
9.911  8975 
9.9118826 
9.911  8677 


9.911  8528 


9.911  8379 
9.911  8230 
9.911  8081 
9.9117932 
9.9117783 


9.9117634 


9.9117485 
9-9"  7336 
9.9117187 
9.911  7037 
9.911  6888 


9.911  6739 


9.9116590 
9.9116441 
9.911  6291 
9.911  6142 
9-9"  5993 


9.911  5844 

Sin 


148 

148 

14? 
148 
148 
149 
148 
14Q 
148 
140 
148 
149 
148 

148 
149 
149 
148 
149 
149 
148 
149 
149 
148 
149 

149 
149 
148 
149 

149 

149 
149 
149 
148 
149 
149 
149 
149 
149 
149 
149 

149 
149 
149 
149 
149 
149 
149 
149 
149 
150 
149 
149 
149 
149 
150 

»49 
149 
149 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


54*= 


MS 


85' 


20 


■21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Sin 
9.761 1775 


9.762  207a 
9.762  2369 
9.762  2666 
9.762  2963 
9.7623259 


9-7623556 
9.762  3853 
9.7624150 
9.7624447 
9.762  4743 
9.762  5040 


9.762  5337 
9.762  5633 
9.762  5930 
9.762  6226 
9.761 6523 
9.7626819 


9.762  7116 
9.761 7412 
9.762  7709 
9.762  8005 
9.762  8302 
9.762  8598 


9.762  8894 
9.762  9190 

9.762  9487 
9.7629783 

9.763  0079 
9.763  0375 


9.763  0671 


9.763  0967 
9.763  1263 

9-763  1559 
9.763  1855 

9-763^15^ 


9.763  2-447 
9.763  2743 
9.763  3039 

9-763  3335 
9.763  3631 
9.763  3926 


9.763  4222 

9.7634518 
9.763  4814 
9.7635109 
9.763  5405 
9.763  5700 


9-763  5996 
9.763  6292 
9.763  6587 
9.763  6882 
9.763  7178 
9.763  7473 


9.763  7769 
9.763  8064 
9-763  8359 
9.763  8655 
9.763  8950 
9.763  9245 
9.763  9540 

Co« 


Tang 
9.8505931 


9.8506377 
9.850  6824 
9.850  7270 
9.8507716 
9.850  S162 


9.850  8608 
9.8509055 
9.8509501 

9.850  9947 

9.851  0393 
9.8510839 


9.851  1285 

9-851 1731 
9.851  2177 
9.851  2623 
9.851  3069 
9-851  3515 


9-851  3961 
9.8514407 
9.8514853 
9.851  5299 

9-8515745 
9.851  6191 


9-851  6637 
9.851  7083 
9.851  7529 
9-851  7975 
9.851  8421 
9.851  8866 


9.851  9312 


d.c. 


9.8519758 
9.8520204 
9.8520650 
9.852  1095 
9.852  1541 


9-852  X987 
9.852  2433 
9.852  2878 
9.8523324 
9.8523770 
9.8524215 


9.8524661 

9-8525107 
9.8525552 
9.8525998 
9.852  6443 
9.852  6889 


9-8527335 
9.8527780 
9.852  8226 
9.852  8671 
9.8529117 
9-8529562 


9.853  0008 

9853  0453 
9.853  0898 

9-853  1344 
9-853  1789 
9-853  2235 
9.853  2680 


Cotg 

49  4069 


49  3623 
493176 

49  273c 
49  2284 
49  1838 


49  1392 


490945 
490499 
490053 
48  9607 
489161 


488715 


48  8269 
48  7823 
48  7377 
486931 
48  6485 


48  6039 


48  5593 
485147 
48  4701 

484255 
48  3809 


48  3363 


48  1917 
48  2471 
48  2025 

48  1579 
481134 


;o688 


48  0242 
47  9796 
47  9350 
47  8905 
47  8459 


47  8013 


47  7567 
477122 
47  6676 
47  6230 
47  5785 


47  5339 


47  4893 
474448 
474002 
47  3557 
4731" 


47  2665 


47  2220 
47 1774 
47 1329 
470883 
47  0438 


46  9992 


46  9547 
469102 
46  865T 
468211 
46  7765 


0.146  7320 


Ck»tg      d.  c       Tang 

5? 


Cos 
9.91 1  5844 


9-9"  5694 
9-9"  5545 
9.911  5396 
9.911  5247 
9-9"  5097 


9.9114948 


9.911  4799 
9.9114649 
9.911  4500 
9.911  4350 
9.9114201 


9-9"  405^ 


9.911  3902 

9-9"  3753 
9.911  3603 

9-9"  3454 
9-9"  3304 


9-9"  3155 


9.911  3005 
9.9112855 
9.911  2706 
9-9"  2556 
9.911  2407 


9-9"  2257 


9.911  2107 
9.911  1958 
9.911  1808 
9.911  1658 
9.911  1509 


9.911  1359 


9.911  1209 
9.911 1059 
9.911  0910 
9.911  0760 
9.911  0610 


9.9110460 


9.91 1  0311 
9.911  0161 
9.911  OOll 
9.9109861 
9.9109711 


9.9109561 


9.910  9411 
9.9109261 
9.9109111 
9.9108961 
9.9108811 


9.910866] 


9.9108511 
9.9108361 
9.9108211 
9.910  8061 
9.9107911 


9.9107761 
9.9107611 
9.9107461 
9.9107311 
9.9107161 
9.9107011 
9.9106860 

Sin 


150 
149 

149 
149 
150 
149 
149 
150 
149 
150 
149 
150 
149 
149 
150 
149 
150 
149 
150 
150 
149 
150 
149 
150 
150 
149 
150 
150 
149 
150 

150 

150 
149 
150 
150 
150 
149 
150 
150 
150 
150 
150 

150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
151 


35' 


Tang     id.  c. 


30 


31 


32 


33 


34 


35 


36 


37 


39 


9.763  9540 


9.763  9836 
9.7640131 

9.764  0426 
9.7640721 
9.764 1016 


9764^3" 


9.764 1606 
9.7641901 
9.7641196 
9.764  2491 
9.764  2786 


9.764  3080 


9-764  3375 
9.764  3670 
9.764  3965 
9.764  4259 
9.7644554 


9.764  4849 


9.7645143 
9.764  5438 

9-764  5733 
9.764  6027 
9.764  6322 


9.7646616 


9.7646910 
9.764  7205 
9.764  7499 
9.764  7794 
9.764  8088 


9-7648382 


9.764  8677 
9.764  8971 
9.7649265 

97649559 
9.7649853 


9.765  0147 


9.765  0441 
9.765  0735 
9.765 1030 
9.765 1324 
9.765 1617 


9.765 191 


40 


9.765  2205 
9.765  2499 
9.765  2793 
9.765  3087 
9-765  338^ 
9.765  3674 


9.765  3968 
9.765  4262 

9-765  4555 
9.765  4849 

9-765  5x43 


9-765  5436 


9.765  5730 
9.765  6023 
9.765  6317 

9.765  66io 
9-765  6904 
9.765  7197 

Cos 


296 

*95 
295 
295 
295 
295 
295 
295 
295 
295 
295 
294 
295 
295 
295 
294 
295 
295 
294 
295 
295 
a94 
295 
294 

194 
295 
294 
295 
294 
294 

295 

294 
294 
294 
294 
294 
294 
294 
295 
294 
293 
294 
294 
294 
294 
294 
294 
293 
294 
294 
293 
294 
294 
293 
294 

493 
294 
293 
294 
293 


9.853  2680 


9-8533115 
9853  3571 
9.8534016 
9.853  4461 
9.853  4907 


9-8535351 
9-853  5797 
9-853  6243 
9.853  6688 

9-8537133 
9-8537578 


9853  8013 
9.853  8469 
9.8538914 

9-853  9359 
9.853  9804 
9.8540249 


9.8540694 

9-854  1139 
9-854  1584 
9.854  2029 
9.854  2475 
9.8542920 


9-8543365 
9.8543810 
9.8544255 
9-854  4700 
9-8545145 
9.8545589 


9.854  6034 


9.854  6479 
9.854  6924 

9-8547369 
9.8547814 
9-8548259 


9.854  8704 
9.8549149 
9-8549593 

9.855  0038 

9-855  0483 
9.855  0928 


445 
446 
445 
445 
446 

445 
445 
446 
445 
445 
445 
445 
446 

445 
445 
445 
445 
445 
445 
445 
445 
446 

445 
445 
445 
445 
445 
445 
444 
445 

445 

445 
445 
445 
445 
445 
445 


0.146  6875 
0.146  6429 
0.146  5984 
0.1465539 
0.146  5093 


Cotg 


Cos 


0.146  7320 


0.1464648 


0.146  4203 
0.146  3757 
0.146  3312 
0.146  2867 
0.146  2422 


0.146  1977 


0.1461531 
0.146  10S6 
0.146  0641 
0.146  0196 
0.145  9751 


0.145  93°6 

0.145  8416 
0.145  7971 
0.145  7525 
0.145  7080 
0^45  6635 


0.145  6190 
0.145  5745 
0.145  5300 
0.145  4855 
0.1454411 


0.145  3966 


9.9106860 
9.9106710 
9.910  6560 
9.910  641G 
9.9106259 
9.910  6109 


9.9105959 


9.9105809 
9.9105658 
9.9105508 
9.9105358 
9.910  5207 


9.9105057 


9.9104907 
9.9104756 
9.9104606 

9.9104455 
9.9104305 


9.9104155 


9.9104004 
9.9103854 
9.9103703 

9-9103553 
9.910  3402 


9.9103251 


9.910  3101 
9.910  2950 
9.910  2800 
9.910  2649 
9.910  2498 


9.9102348 


9-855  ^3/ 


9.855  1817 
9.855  2262 
9.855  2707 
9-855  3151 
9-855  3596 


9-855  4041 
9.855  4485 
9-855  4930 
9-855  5375 
9.855  5819 
9.855  6264 


9.855  6708 

9-8557153 
9855  7597 
9.855  8042 
9.855  8487 
9-855  8931 
9-855  9376 

Cotg 


0.145  3511 
0.145  3076 
0.145  2631 
0.145  "86 
0.145  1741 


445 
445 
445 
444 
445 
445 
445 
444 
445 
445 
444 
445 
445 
444 
445 
444 
445 
444 
445 
445 
444 
445 


0.145  J 196 


0.145  0851 
0.145  0407 
0.1449962 
0.1449517 
0.144  9072 


0.1448628 


0.144  8183 
0.144  7738 
0.144  7293 
0.144  6849 
0.1446404 


0.144  5959 


0.144  5515 
0.144  5070 
0.1444625 
0.144  4181 
0.1443736 


0.144  3191 


0.144  2847 
0.144  1403 
0.1441958 
0.1441513 
0.144  1069 


9.9102197 
9.9102047 
9.9101896 
9.910  1745 
9-9^0  ^594 


9.910  1444 


9.910  1293 
9.910  1142 
9.9100991 
9.910  0841 
9.9100690 
9.9100539 


9.9100388 
9.9100237 
9.9100086 
9.909  9935 
9.909  9785 


9.909  9634 


9.909  9483 
9.909  9332 
9.909  9181 
9.909  9030 
9.909  8879 


9.909  8728 


0.1440624 


d.  c.j     Tang 

54° 


9.909  8577 
9.909  8426 
9.909  8275 
9.909  8124 
9.909  7973 


9.9097821 

Sin 


150 

150 
150 
151 
150 
150 
150 

151 
150 
150 

151 

150 

150 

150 

15' 
150 
150 

15' 
150 

15' 
150 

15J 
151 
150 

»5i 
150 
151 
151 
150 

151 

150 
151 
151 
151 
150 

151 
151 

151 

150 

151 

»5i 
151 
15^ 
151 
151 
150 
15= 
15' 
151 
15' 
i5» 
151 
J51 
151 
151 
151 
151 
X51 
152 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


20 


504 


35° 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 

9^57197 
9.765  7490 
9.765  7784 

9.765  8 
9.765  8370 
9.765  8663 

9-765  8957 


9.765  9250 
9-765  9543 

9.765  9836 
9.7660129 

9.766  0422 


9.7660715 


9.766  1008 
9.766  1301 
9.766  1594 
9.766  1887 
9.766  S180 


9-766  2473 


9.766  2766 
9.766  3058 
q.766  3351 
9.766  3644 
9-766  3937 


9.766  4229 


9.766  4522 
9.7664815 
9.7665107 
9.766  5400 
9.766  5692 


9.766  5985 


9.766  6277 
9.766  6570 
9.766  6862 
9.7667154 
9.766  7447 


9.766  7739 


9.766  8031 
9.766  8324 
9.7668616 
9.766  8908 
9.766  9200 


9.766  949; 


9.766  9784 

9.767  0076 
9.7670368 
9.767  0661 
9.7670952 


9.767  1244 


9.767  1536 
9.767  1828 

9.767  2120 
9.767  2412 
9.7672704 


9.767  2996 


9.767  3287 
9.7673579 
9.767  3871 
9.767  4162 
9.767  4454 


9.767  4746 


Cos 


293 

294 
293 
293 
293 
294 

293 

193 
293 
293 
293 
293 
293 
293 
293 
293 

»93 
293 

293 
292 
293 
293 
293 
292 
293 
293 
292 
293 
292 
293 
292 

293 
292 
292 
293 
292 
292 
293 
292' 
292 
292 
292 
292 
292 
292 
293 
291 
292 
292 
292 
292 
292 
292 
292 
291 
292 
292 
291 
292 
292 


857  0039 
857  0483 
857  0927 
857 1371 
8571815 
857  2260 


Taac 


855  9376 


855  9820 

856  0264 
856  0709 

856  "53 
856  1598 


856  2042 


856  2487 
856  2931 

8563375 
856  3820 
856  4264 


856  4708 


8565153 
856  5597 
856  6041 
856  6485 
856  6930 


856  7374 


8567818 
856  8262 
856  8707 
8569151 
8569595 


857  2704 


8573148 
8573592 
857  4036 
857448c 
857  4924 


8575368 


8575812 
8576256 
857  6699 
8577143 

85_7^7587 

8578031 


d.c. 


857  8475 
8578919 

8579363 
857  9807 
8580250 


1 0694 


8581138 
8581582 
858  2025 
858  2469 
858j,9i3 
8583357 


858  3800 
858  4244 
8584688 
8585131 
8585575 


9.858  6019 
Cotg 


Cotg 

0.1440624 


0.1440180 
0-143  9736 
0.143  9-91 
0.143  8847 
0.143  8402 


0.143  7958 


d.c. 


0.1437513 
0.143  7069 
0.143  6625 
0.143  6180 
0-H3  5736 


P-H3  5292 


0.143  4847 
0.1434403 
0.143  3959 
0-H3  3515 
0.143  3070 


01432626 


0.143  2182 
0.143  1738 
0.143  "93 
0.143  0849 
0.143  0405 


0.142  9961 


0.1429517 
0.1429073 
0.142  8629 
0.142  8185 
0.142  7740 


Coa 
9.909  7821 


9.909  7670 
9.909  7519 
9.909  7368 
9.909  7217 
9.909  7066 


9.9096915 


9.909  6763 
9.9096612 
9.9096461 
9.9096310 
9.909  6158 


9.909  6007 


9.909  5856 
9.909  5704 
9-909  5553 
9.909  5402 
9.909  5250 


9.909  5099 


9.909  4948 
9.909  4796 
9.909  4645 
9.909  4493 
9.909  4342 


9.909  4190 


0.142  7296 


0.142  6852 
o.  142  6408 
0.142  5964 
0.142  5520 
0.142  5076 


0.142  4632 


0.1424188 
0.142  3744 
0.142  3301 
0.142  2857 
0.142  2413 


0.142  1969 


0.1421525 
0.142  io8i 
0.1420637 
0.1420193 
0.141  9750 


0.141  9306 


0.141  8862 
0.141  8418 
0.1417975 
0.1417531 
0.141  7087 


0.141  6643 


0.141  6200 
0.141  5756 
0.1415312 
0.141  4869 
0.1414425 


0.141  3981 
Tang 


9.909  4039 
9.909  3887 
9909  37^6 
9.909  3584 

9-909  3433 


9.9093281 


9.909  3130 
9  909  2978 
9.909  2826 
9.909  2675 
9.909  2523 


9.909  237] 


9.909  2220 
9.909  2068 
9.909  1916 
9.909  1765 
9.909  1613 


9.909  146] 


9.909  1309 
9.9091158 
9.909  1006 
9.909  0854 
9.909  0702 


9.9090550 


9.909  0398 
9.909  0247 
9.909  0095 
9.908  9943 
9.908  9791 


9.908  9639 


9.908  9487 
9.9089335 
9.9089183 
9.9089031 
9.908  8879 


9.908  8727 


Sin 


152 

152 
151 
152 
152 
151 
152 
152 
151 
152 
152 
152 

i5> 
15: 
152 
152 
152 
152 

151 
152 
152 
152 
152 
152 
152 
152 
152 
152 
152 


54^ 


35' 


606 


50 


51 


,2  I 


53 


54 


55 


I  30 
I  40 
1  50 


56 


57 


!    30 

1    50 


58 


59 


20 

i  30 

40 

50 


60 


Sin 

9.767  4746 

9.767  5037 
9.767  5329 
9.767  5620 
9.7675912 
9.767  6203 


9.767  6494 
9.767  6786 
9.767  7077 
9.767  7369 
9.767  7660 
9-767795^ 


9.767  824:! 


9.767  8534 

9.767  8{!;5 
9.767  9116 
9.767  9407 
9.767  9698 


9.767  9989 

9.768  0280 
9.7680571 
9.768  0862 
9.768  1153 
9.768  1444 


'735 


9.768  2026 
9.7682317 
9.768  2607 
9.768  2898 
9.768  3189 


;348o 


9.768  3770 
9.768  4061 
9.7684351 
9.768  4642 
9.7684933 


9-768  5223 
9.7685514 
9.7685804 
9.768  6095 
9.7686385 
9.768  6675 
9.768  6966 


9.768  7256 
9.768  7546 
9.768  7837 
9.7688127 
9.768  8417 


9.768  8707 
9.768  8997 
9.7689287 
9.7689577 
9.768  986S 
9.7690158 


9.769  0448 
9.7690737 
9.769  1027 
9.769  13 1 7 
9.769  1607 
9.7691897 


9.7692187 
Cos 


lung 
9.858  6019 


9.858  6462 
9.8586906 
9.85S  7349 
9.858  7793 
9.8588237 


9.858  8680 


9.«S»9i24 
9.8589567 
9.859  OOII 

9.8590454 

9.859  0S98 


9859 1341 
9.859 1784 

9.859  2228 

9.859  2671 
9.859  3II5 
98593558 


9.859  4002 

9-i^59  4445 
9.8594888 
9-5^59  533^ 
9-8595775 
9.8596218 


9.859  6661 


9.8597105 
9.859  7548 
9.8597991 
9.859  8434 
9.8598878 


9.8599321 


9.859  9764 
9.8600207 
9.S60  0650 

9.860  1094 
9.860  1537 


9.860  1980 
9.860  2423 
9.860  2866 
9.8603309 
9.S603752 
9.8604195 


9.8604638 
9.860  5081 
9.8605524 
9.8605967 
9.8606410 
9.860  6853 


9.8607296 
9.8607739 
9.8608x82 
9.860  8625 
9.860  9068 
9.S6095H 


9.560  9954 

9.561  0396 
9.861  0839 
9.861  1282 
9.861  1725 
9.861  2168 


d.c. 


443 


Cotg 
41  3981 


9.861  2610 


3538 

3094 


41  2651 
41  2207 
41  1763 


41  0876 
41  0433 
40  9989 
40  9546 
409102 


40  8659 


408216 
407772 
40  7329 
406885 
406442 


40  5998 


405555 
405112 
40  4668 
40  4225 
403782 


5339 


40  2«95 
40  2452 
402009 
401566 
40  1122 


40  0679 


400236 
39  9793 
399350 
39  S906 
39  8463 


39  8020 


39  7577 
397134 
396691 
39  6248 
39  5805 


39536^ 


394919 
39  4476 
394033 
393590 
393147 


39  2704 


392261 
391818 

391375 
390932 

39  0489 


390046 


38  9604 
389161 
388718 
38  8275 
387832 


0.1387390 


Cotg      (1.  c.      Tang 


Co« 

9.908  8727 


9.908  8575 
9.908  8423 
9.9088271 
9.908  81 19 
9.908  7967 
9.908  7814 


9.908  7662 
9.9087510 
9.9087358 
9.908  7206 
9.908  7054 


9.908  6901 


9.908  6749 
9.908  6597 
9.908  6445 
9.908  6292 
9.908  6140 


9.908  5988 


9.908  5835 
9.908  5683 
9.9085531 
9.908  5378 
9.908  5226 


9.908  5073 


9.908  4921 
9.9084769 
9.908  4616 
9.908  4464 
9.9084311 


9.9084159 


9.908  4006 
9.908  3854 
9.908  3701 
9.908  3549 
9.908  3396 


9.908  3243 


9.908  3091 
9.908  2938 
9.908  2785 
9.908  2633 
9.908  2480 


^3^7 


9.9082175 
9.908  2022 
9.908  1869 
9.908  1717 
9.908  1564 


9.908  1411 


9.908  1258 
9.908  1105 
9.9080953 
9.908  0800 
9.908  0647 


9.908  0494 
9.908  0341 
9.908  0188 
9.9080035 
9.907  9882 
9.907  9729 


9.907  9576 


Sin 


10 


54° 


506 


36' 


10 


Sin 
9.769  aiSy 


9.769  2477 
9.769  2766 
9.769  3056 
9.769  3346 
9.769  3635 


9.7693925 
9.7694215 
9.769  4504 
9.769  4794 
9.769  5083 
9-769  5373 


9.769  5662 

9-769  595^ 
9.769  6241 
9.769  6531 
9.7696820 
9.7697109 


9.769  7398 
9.769  7688 
9.769  7977 
9.769  8266 
9.7698555 
9.769  8844 


9-769  9134 

9.769  9423 
9.7699712 

9.770  0001 
9.770  0290 
9.7700579 


9.7700868 


9.770  1 156 
9.770  1445 
9.770  1734 
9.770  2023 
9.7702312 


9.770  2601 
9.770  2889 
9.7703178 
9.770  3467 

9-7703755 
9.770  4044 

9.7704332 


9.7704621 
9.7704910 
9.7705198 
9.770  5486 
9.7705775 


9.770  6063 
9.7706352 
9.770  6640 
9.770  6928 
9.7707217 
9.770  7505 


9.770  7793 
9.770  8081 
9.7708369 
9.7708658 
9.770  8946 
9.7709234 
9.770951a 

Cos 


288 


Tang 

9.861  2610 
9.861  3053 
9.861  3496 
9.861  3939 
9.861  4381 
9.861  4824 


d.c. 


9.861  5267 


9.S61  5709 
9.861  6152 
9.861  6595 
9.861  7037 
9.861  7480 


9-861  7923 


9.861  8365 
9.861  8808 
9.861  9250 
9.861  9693 
9.8620136 
9.8620578 


9.502  1021 
9.862  1463 
9.862 1906 
9.862  2348 
9.8622791 


9-8623^33 
9.8623675 
9.862  4118 
9.8624560 
9.862  5003 
9.862  5445 


9.8625887 


9.8626330 
9.8626772 
9.8627214 
9.8627657 
9.862  8099 


9.862  8541 
9^^28984 
9.862  9426 

9.862  9868 

9.863  0310 
9-863  0753 


9-863  "95 
9.863  1637 
9.863  2079 
9.863  2521 
9.863  2963 
9.863  3-105 
9.863  3848 


9.863  4290 
9.863  4732 
9.8635174 
9.863  5616 
9.863  6058 


Cotg 

0-^38  7390 


9.863  6500 
9.863  694a 
9.863  7384 
9.863  7826 
9.863  8268 
9.863  8710 

9-8639152 


0.138  6947 
0.138  6504 
0.138  6061 
0.138  5619 
385176 


0-1384733 


0.138  4291 
0.1383848 
0.138  3405 
0.138  2963 
0.138  2520 


0.138  2077 


0.138  1635 
0.138  1192 
0.1380750 
0.138  0307 
0-1379864 


0.137  9422 
0.137  8979 
0.137  8537 
0.137  8094 
0.1377652 
0.1377209 


0.137  6767 


0.137  6325 
0.137  588a 
0.137  5440 
0.1374997 
0-1374555 


0.137  4113 


0.137  3670 
0.1373228 
0.137  2786 
0.137  2343 
0.137  ^901 


0-137  1459 


0.137  1016 

0.1370574 
0.1370132 
0.136  9690 
0.136  9247 


Cos 

9.907  9576 


9.907  9423 
9.907  9270 
9.9079117 
9.907  8964 
9.907  88n 


9.907  8658 


9-907  8505 
9.907  8352 
9.907  8199 
9.907  8046 
9.907  7893 


9.907  7740 


9.907  7586 
9-907  7433 
9.907  7280 
9.907  7127 
9.907  6974 


9.907  ( 


9.907  6667 
9.9076514 
9.907  6361 
9.907  6207 
9.907  6054 


9.907  5901 


9.907  5747 
9-907  5594 
9.907  5440 
9.907  5287 
9.907  5134 


9.907  4980 


9.9074827 
9.907  4673 
9.907  4520 
9.907  4366 
9^9074213 


9.907  4059 


0.136  8805 


0.1368363 
0.136  7921 
0.136  7479 
0.1367037 
0-1366595 


0.1366152 


0.1365710 
0.136  5268 
0.1364826 
0.1364384 
0-136  3942 
0.136  3500 


Cutg       d.  c.      Tang 

5? 


9.907  3906 

9-907  375» 
9-907  3599 
9-907  3445 
9.907  3291 


9.907  3138 


9.907  1984 
9.907  2830 
9.907  2677 
9.907  2523 
9.907  2369 


9.907  2216 


9.907  2062 
9.907  1908 
9.907  1754 
9,907  1601 
9.907  1447 


9907  "93 


9.9071139 
9.907  0985 
9.907  083X 
9.907  0678 
9.907  0524 
9.907  0370 

Sin 


153 
153 

153 
153 
153 
153 
153 
153 
153 
153 
153 
153 
154 
153 
153 
153 
153 
154 
»53 
153 
153 
154 
153 
153 
154 
153 
154 
153 
153 
154 

153 

154 
153 
154 
153 
154 
153 
154 
153 
154 
154 
153 
154 
154 
153 
154 
154 
153 
154 
154 
154 
153 
154 
154 
154 
154 
153 
154 
»54 
154 


36* 


M7 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Sin 


9.7709501 


9.7709010 
9.771 0098 
9.771 0386 
9.771 0674 
9.771096Z 


9.7711149 


9-771  1537 
9.771  1825 
9.7711113 
9.771  2401 
9.771  s688 


9.771  2976 


9.771  3264 
9-7713551 
9-771  3839 
9.771  4127 
9.771  4414 


9.771  4702 


9.771  4989 
9.771  5277 
9.771  5564 
9.7715851 
9.771  6139 


9.771  6426 


9.771  6714 
9.771  7001 
9.771  7288 

9-771  7575 
9.771  7862 


9.771  8150 


9.771  8437 
9.771  8724 
9.771  9011 
9.7719298 
9-7719585 


9.771  9871 


9.772  1880 
9.7722167 

9.772  2454 
9.7722740 
9.772  3027 


9.7723314 


9.772  36CX5 
9.7723887 
9.7724174 
9.772  4460 
9-771 4747 


9.772  5033 


9.7725310 
9.772  5606 
9.772  5892 
9.7726179 
9.772  6465 


9.7726751 


Cos 


288 


287 


Tang 
9-863  9151 


863  9594 

8640036 
8640478 

864  0920 
8641362 


864  1803 


864  2245 
864  2687 
8643129 
8643571 
8644013 


864  4896 
8645338 
8645780 
864  6221 
8646663 


8647105 


864  7546 
864  7988 
864  8430 
8648871 
8649313 


8649755 


865  0196 
865  0638 
865  1080 
865  1521 
865  1963 


-4454 


865  2404 


865  2846 
865  3287 
865  3729 
865  4170 
8654612 


865  5053 


865  5495 
865  5936 
865  6378 
865  6819 
865  7260 


865  7702 


865  8143 
865  8584 
865  9026 
865  9467 
865  9908 


8660350 


8660791 
866  1232 
866  1674 
8662115 
8662556 


866  2997 


866  3439 
866  3880 
8664321 
8664762 
866  5203 


I  9.8665644 
Cotg 


d.c. 


442 
44a 

442 
442 
44a 
441 
442 
441 
441 
441 
442 
441 
442 
442 
442 
441 
442 
442 
441 
442 
442 
441 
442 
442 
441 
442 
442 
441 
442 
441 

442 

441 

442 
441 
442 
441 
442 
441 
442 
441 
441 
442 
441 
441 
442 
441 
441 
442 
441 
441 
442 
441 
441 
441 
442 
441 
441 
441 
441 
441 


Cotg 
136  0848 


0.136  0406 
0.135  9964 
0.1359522 
35  9080 
0.135  8638 


o-'35  8i97 


0.135  7755 
0.1357313 
0.135  6871 
0.135  6429 
0-135  5987 


0.135  5546 


0.135  51C4 
0.135  4662 
0.135  4220 
0-135  3779 
0-1353337 


0.135  1895 


0.135  2454 
0.135  2012 
0.135  1570 
0.135  1129 
0.135  0687 


0.135  0245 


0.134  9804 
0.1349362 
0.1348920 
0.134  8479 
0.1348037 


0.1347596 


0.134  7154 
0.134  6713 
0.1346271 
0.1345830 
0.1345388 


0.1344947 


0.1344505 
0.1344064 
0.134  3622 
0.1343181 
0.1342740 


Co« 


9.9070370 


9.907  0216 
9.907  0062 
9.906  9908 
9.906  9754 
9.906  9600 


9.906  9446 


9.906  9292 
9.906  9138 
9.906  8984 
9.906  8830 
9.906  8676 


9.906  8522 


9.906  8368 
9.906  8214 
9.906  8059 
9.906  7905 
9.9067751 


9.9067597 


9.906  7443 
9.906  7288 
9.9067134 
9.906 1980 
9.906  6826 


9.906  667] 


9.9066517 
9.906  6363 
9.906  6208 
9.906  6054 
9.906  5900 


9.906  5745 


9.906  5591 
9.906  5437 
9.906  5282 
9.906  5128 
9.906  4973 


9.906  4819 


0.1342298 


0.1341857 
0.134  1416 
0.1340974 
0.1340533 
0.1340092 


01339650 


0.133 


0.133  6561 

0.133  6l20 
0.133  5679 
0.1335238 
0.1334797 


0.1334356 

Tang 


9.906  466^1. 
9.906451c 
9.906  4355 
9.906  4201 
9.906  4046 


9.906  3892 


9.9063737 
9.906  3583 
9.906  3428 
9.9063273 
9.9063119 


9.906  2964 


9.906  2809 
9.906  2655 
9.906  2500 
9.906  2345 
9.906  2190 
9.906  2036 
"9^9067887 
9.906  1726 
9.906  1571 
9.906  1417 
9.906  1262 


9.906  1107 

Sic 


154 
154 
154 
154 
154 
154 
154 
154 
154 
154 
154 
154 
154 
154 
155 
154 
154 
154 
154 
155 
154 
154 
154 
155 
154 
154 
155 
154 
154 
155 

154 

154 
155 
154 
155 
154 
155 
154 
155 
154 
155 

ii54 
155 
'54 
'55 
155 
'54 
155 
155 
154 
155 
155 
155 
154 
155 
155 
155 
154 
155 
155 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


53" 


608 


36^ 


Sin 


Tang      jd.  c.|      Cotg 


Cos 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


9-77^  075 1 
9.7717037 
9.77Z  7324 
9.772  761C 
9.- 771  7896 

9.7728182 


9.772  8468 
9.772  8754 
9.772  9041 

9-77'-  93^7 
9.77J  9613 
9.7729899 


9.773  0185 


9.773  0470 
9.773  0756 
9.773  1041 
9-773  1328 
9.773  1614 


9.773  1900 
9.773  2185 
9.773  2471 
9.773  2757 
9.773  3042 
9-773  3318 


9-773  3614 

9-773  3899 
9-7734185 
9.773  4470 
9-773  4756 
9-773  5041 


9-773  53^7 


9.773  5612 
9-773  5897 
9-773  6183 
9-773  6468 
9-773  6753 


9-773  7039 

9-773  73-4 
9.7737609 

9-773  7894 
9-773  8179 
9-773  8464 


9-773  8749 
9-773  9035 
9-773  9310 
9-773  9605 
9.773  9890 
9.7740174 


9.7740459 


9.774  3876 


Cos 


9.866  5644 


9.866  6086 
9.866  6527 
9.866  6968 
9.866  7409 
9.866  7850 


9.866  8291 


9.866  8732 
9.8669173 

9.866  9614 

9.867  0055 
9.867  0496 


98670937 
9.867  1378 
9.867  1819 
9.867  2260 
9.867  2701 
9.8673142 


9-8673583 
9.867  4024 
9.867  4464 
9.867  4905 
9.867  5346 
9-867  5787 


9.867  6228 
9.867  6669 
9.8677109 
9.867  7550 
9.867  7991 
9.867  8432 


9.867  8873 


9.8679313 

9.867  9754 
9.8680195 
9.8680635 

9.868  1076 


9.868  1517 


9.868  1957 
9.868  2398 
9.868  2839 
9.868  3279 
9.868  3720 


9.8684160 


9.8684601 
9.868  5042 
9.868  5482 
9-868  5923 
9.868  6363 
9.868  6804 


9.8667244 
9.868  7685 
9.8688125 
9.8688566 
9.868  9006 


9.868  9446 
9!8689887 
9.8690327 

9.869  0768 
9.869  1208 
9.869  164S 
9.869  1089 


0.1334356 


0.133  3914 
0-133  3473 
0.133  3032 
0.133  2591 
0.133  2150 


9.906  1 107 
9.906  0952 
9.906  0797 
9.906  0642 
9.906  0487 
9.9060332 


0.133  1709 


9.9060177 


0.133  1268 
0.133  0827 
0.133  0386 
0.132  9945 
0.132  9504 


9.9060022 
9.905  9868 
9.905  9712 
9.905  9558 
9^9059402 


0.1329063 


9.905  9247 


0.132  8622 
0.132  8181 
0.132  7740 
0.1327299 
0.1326858 


9.905  9092 
9.905  8937 
9.905  8782 
9.905  8627 
9.905  8472 


0.132  6417 


9-9°5  8317 


0.1325976 
o-»3i5536 
0.X325095 
0.1324654 
0.1324213 


9.905  8162 
9.905  8007 
9.905  7851 
9.905  7696 
9.905  7541 


0.132  3772 


9-905  7386 


0.1323331 
0.1322891 
0.132  2450 
0.132  200Q 
0.132  1568 


9.905  7231 
9.905  7075 
9.905  6910 
9.905  6765 
9.905  6609 


0.132  1127 


9.905  6454 


0.1320687 
0.1320246 
0.131  9805 
0.131  9365 
0.131  8924 
0.131  8483 


9.905  6299 
9.905  6143 
9.905  5088 

9-905  5833 
9.905  5677 

9.905  5522 


0.13 1  8043 
0.131  7602 
0.131  7161 
0.131  6721 
0.131  6280 


9.905  5366 
9.905  5211 
9.905  5056 
9.905  4900 
9-905  4745 


0.131  5840 


9.9054589 


0.131  5390 
0.1314958 
0.1314518 
0.131  4077 
0.131  3637 


9.905  4434 
9.905  4278 
9.905  4122 

9-905  3967 
9.9053811 


0.131  3196 


0.131  2756 
0.1312315 
0.131  1875 
0.131  1434 
0.1310994 


9.905  3656 
9.905  3500 

9-905  3344 
9.905  3189 
9.905  3033 
9.905  2S77 


0.13 1  0554 


0.131  0113 
0.1309673 
0.1309232 
0.1308792 
0.1308352 


Cotg       (I.  c 


0.130  7911 


Tanr 


Sin 


155 
155 
»55 
155 
155 
155 
155 
154 
155 

:^t 

155 
155 
155 
155 
155 
155 

»55 
155 
155 
''56 
155 
155 
155 
155 
156 
155 

156 
155 
155 
156 
155 

156 

155 
156 

155 
156 

156 
155 

\li 

»55 
156 
156 

155 

156 
155 
156 
156 


86* 


50S 


30 


31 


32 


5° 

33      o 


34 


35 


36 


37 


38 


39 


40 


Sin 

9.7743876 
9.774  4161 
9-774  4445 
9.7744729 
9.774  5014 
9-7745^98 
9-774  5583 
9.7745867 
9.7746151 
9.774  6436 
9.7746720 
9.774  7004 


9-7: 


9-774  7573 
9-774  7857 
9.774  8141 
9.7748425 
9.774  8709 


9-774  8993 


9.7749277 
9.7749561 
9-774  9845 
9.7750129 

9-775  0413 


9-775  0697 


9-775  C981 
9-775  1264 
9-775  1548 
9.775  1832 
9.77521x6 


9-775  2399 


9-775  ^683 
9-775  2967 
9-775  3250 
9-775  3534 
9-7753817 


9.775  4384 
9.775  4668 
9-7754951 
9-775  5235 
9-7755518 


9-775  5801 


9-775  6085 
9-775  6368 
9-775  6651 
9-775  6935 
9.7757218 


9.775  7501 


9-775  7784 
9-775  8067 
9-775  8350 
9-775  8633 
9.775  8916 


9-775  9^99 

9.775  9482 
9-775  9765 

9.776  0048 
9.7760331 
9.7760614 


9.776  0897 


Ck>g 


285 
284 
284 
285 
284 
285 
284 
284 
285 
284 
284 
284 
285 
284 
2R4 
284 
284 
284 
284 
284 
284 
284 
284 
284 
28+ 
283 
284 
284 
284 
283 


Tang   d 
9.869  2089 


9.869  2529 
9.869  2969 
9.8693410 
9.8693850 
9.869  4290 


9-869473 
9.869517 
9.869561 
9.869  605 
9.869  6492 
9.8696932 


9-869  7372 


9.869  7812 
9.869  8252 
9.869  8692 
9.8699133 
9.8699573 


9.8700013 


9.8700453 
9.8700893 
9-870  1333 
9-8701773 
9.8702213 


9.8702653 


9.870  3093 
9.8703533 
9.8703973 
9.8704413 
9.8704853 


9.870  5293 


9.8705733 
9.8706173 
9.8706613 
9.8707053 
9.870  7493 


9-870  7933 


9.8708373 
9.8708812 
9.8709252 
9.8709692 
9.871  0132 


9.871  057; 


9.871  1012 

9-8712331 11° 
9.871 277 


Cotg 


0.130791 


440 

!  440 
440 
441 
440 
440 
440 

440 
440 
441 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 

440 

440 
440 
440 
440 
440 
440 

439 
440 
440 
440 
440 
440 
439 


9-8713^650 
9.871 4090  jj^ 
9.8714529 
9.8714969 
9.8715409 


9.8715848 


9.8716288 
9.8716728 
9.8717167 
9.8717607 
9.8718047 


9.8718486 


439 
440 
440 
439 
440 
440 

439 

440 
440 
439 


0.130  7471 
0.1307031 
0.1306590 
0.1306150 
305 


1305269 


0.1304829 
0.1304389 
0.1303949 
0.1303508 
0.1303068 


0.130  2628 


0.1302188 
0.130 1748 
0.130 1308 
0.1300867 

0.1300427 


0.129  9987 


0.1299547 
0.1299107 
0.129  8667 
0.129  8227 
0.1297787 


Co.« 


9-905  ^787 


9.905  1631 
9.905  1476 
9.905  1320 
9.905  1164 
9.905  1008 


9.905  0852 


9.905  0696 
9.905  0540 
9.905  0384 
9.905  0228 
9.905  0072 


9.9049916 


9.904  9760 
9.904  9604 
9.904  9448 
9.904  9292 
9.9049136 


9.904  8980 


0.1297347 


0.129  6907 
0.129  6467 
0.129  6027 
0.1295587 
0.129  5147 


0.1294707 


0.1294267 
0.1293827 
0.1293387 
0.129  2947 
0.129  2507 


0.129  2067 
0.129  1627 
0.129  1188 
0.1290748 
0.1290308 


0.1289428 


0.128  »988 
0.128  8549 
0.128  8109 
0.128  7669 
0.1287229 


0.1286790 


0.128  6350 
0.1285910 
0.1285471 
0.1285031 
0.1284591 


0.1284: 


52 


0.1283712 
0.1283272 
0.1282833 
0.1282393 
28  1953 


O.1281514 


Cotg     d.c.     Tang 

5? 


9.904  8824 

9.904  8668 
9.9048512 
9.904  8356 
9.904  8200 


9.904  8043 


9.904  7b67 
9.9047731 

9-9047575 
9.904  7419 
9.904  7262 


9.9047106 


9.904  6950 
9-904  6794 
9.904  6637 
9.904  6481 
9.9046325 


9.904  61 


9.904  6oj2 

9.904  5855 
9.904  5699 

9-9045543 
9.9045386 


9-904  5230 


9.904  5073 
9.9044917 

9.904  4760 
9.9044604 
9.904  4447 


9.9044291 


9.9044134 
9.904  3977 
9.9043821 
9.9043664 
9.904  3508 


9-9043351 


9.9043194 
9.9043038 
9.9042881 
9.9042724 
9.9042567 
9.9042411 


Sin 


156 

155 

156 
156 
156 
156 
156 

156 

156 
156 

156 

156 
156 
156 

156 

156 
157 
156 

156 
156 
156 
156 

157 

156 

157 
156 

III 
156 

156 

157 
156 

156 

157 
156 

157 

157 
156 
157 
156 
157 
157 
156 
157 
157 

156 


o 

50 

40  I 
30 


30 


29 


28 


26 


25 


24 


23 


22 


21 


20 


010 


36* 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 

9.776  0897 


Tang     Id.  c. 


9.776  1180 
9.776  1462 
9.776  1745 
9.776  2028 
9-776^3" 


9.776  2593 
9.776  2876 
9.7763158 
9.776  3441 
9.776  3724 
9.7764006 


9.776  4289 
9.7764571 
9.7764854 
9.7765136 
9.7765418 
9.7765701 


9-776  5983 
9.776  6265 
9.776  6548 
9.7766830 
9.776  7112 
9-776  7394 


9.776  7676 
9.7767958 
9.776  8241 
9.776  8523 
9.776  8805 
9.776  9087 


9.776  9369 


9.7769651 
9.7769932 
9.7770214 
9-777  0496 

9.7770778 


9.777  1060 


9.777  134a 
9.777  1623 
9.777  1905 
9.777  ai87 
9.777  2468 


9.777  2750 
9.777  3032 
9-7773313 
9-777  3595 
9.7773876 

9-7774158 


9-777  4439 
9.7774721 
9.777  5002 
9.7775284 
9-777  5565 
9-777  5»46 


9-7776128 
9.777  6409 
9.777  6690 
9.7776971 
9.7777252 
9-777  7534 
9.7777815 


9.871  8486 
9.871  8916 
9.871  9365 
9.871  9805 
9.8720244 
9.8720684 


9.872 


9.872  1563 
9.872  2002 
9.872  2442 
9.8722881 
9.8723321 


9.872  3760 
9.8724199 
9.872  4639 
9.872  5078 
9.8725518 
9.872  5957 


9.872  6396 
9.872  6836 
9.8727275 
9.8727714 
9.8728154 
9.872  8593 


9.8729032 
9.8729471 

9.872  9911 

9.873  0350 
9.873  0789 
9.873  1228 


9.873  1668 


9.873  2107 
9.873  2546 
9.873  2985 
9.873  3424 
9-873  3863 


9-873  4302 
9.873  4742 
9.8735181 
9-873  5620 
9.873  6059 
9.873  6498 


9-873  6937 
9.8737376 
9.873  7815 
9.873  8254 
9.873  8693 
9-873913^ 


9-8739571 


9.8740010 
9.8740449 
9.874  088S 
9.874  1327 
9.874  1766 


9.874  2204 

9-874  2643 
9.874  3082 
9-8743521 
9.874  3960 
9-8744399 
9-874  4838 


Cotg 

0.128  1 5 14 


0.128  1074 
0.1280635 
0.128  0195 
0.1279756 
0.127  9316 


0.127  8877 


0.127  8437 
0.1277998 
0.1277558 
0.127  7119 
0.127  6679 


[27  6240 


0.127  5801 
0.1275361 
0.127  4922 
0.1274482 
0.1274043 


0.127  3604 


0.127  3164 
0.127  2725 
0.127  2286 
0.127  1846 
0.127  1407 


0.1270968 


0.1270529 
0.127  0089 
0.126  9650 
0.126  9211 
0.1268772 


0.126  8332 


0.126  7893 
0.126  7454 
0.126  7015 
0.126  6576 
0.126  6137 


1265698 


0.126  525^ 
0.1264819 
0.1264380 
0.126  3941 
0.126  3502 


0.126  3063 


0.126  2624 
0.126  2185 
0.126  1746 
0.126  1307 
0.1260868 


^5  7796 


0.1257357 
0.125  6918 
0.1256479 
0.125  6040 
0.125  5601 


0.125  5162 


Cos 


9.904  241  ] 


9.904  2254 
9.904  2097 
9.904  1940 
9.9041784 
9.904  1627 


9.904  1470 


9.904  1313 
9.9041156 
9.9040999 
9.904  0842 
9.904  0686 


9.9040529 


9.904  0372 
9.9040215 
9.9040058 
9.903  9901 
9903  9744 


9-903  9587 


9.903  9430 
9.903  9273 
9.9039115 
9.903  8958 
9.903  8801 


9.903  8644 


9.903  8487 
9.903  8330 
9.903  8173 
9.903  8016 
9.903  7858 


9.903  7701 


9.903  7544 
9.903  7387 
9.903  7229 
9.903  7072 
9.903  6915 


9-9C3  6757 


9.903  6600 
9.903  6443 
9.903  6285 
9.903  6128 
9-903  5971 


9.903  5813 


9.903  5656 
9.903  5498 
9-903  5341 
9-9035^83 
9.903  5026 


9.903  4868 


9.9034711 

9-903  4553 
9.903  4396 
9.903  4238 
9.903  4081 


9-903  3923 


9.903  3765 
9.903  3608 
9.903  3450 
9.903  3293 
9-903  3135 
9.903  2977 


157 

157 
157 
156 
^51 
157 
157 
157 
15^ 
157 
156 

157 
157 
157 
157 
157 
157 
157 
157 

^^l 
15S 

157 
157 
^57 

157 
157 
157 
157 
158 
157 


Coii 


Cotg       d.  c.      Tang  Sin       I  d 


53' 


36* 


011 


Sin 


Tang      d.  c 


Cots 


C03 


50 


52 


53 


54 


55 


56 


57 


58 


59 


60 


9-7777815 


778  2870 
7783151 
7783431 
778371- 
77S  3992 


7784553 


7784834 
7785114 
7785394 
7785675 
7785955 


7778096 
777  8377 
777  8658 
7778939 

7779^^0 


777  95Q^ 


7779782 
7780063 
778  0344 
,778  0624 
778  0905 


778  1186 


778  1467 
778  1747 
778  2028 
778  2309 
778  2589 


7786235 


7786515 
778  6796 
778  7076 
7787356 
778  7636 


778  7916 


7788196 
778  8476 
778  8756 
778  9036 
7789316 


7789596 


7789876 
7790156 
779  0436 
7790716 
7790996 


779  ^^75 


7791555 
7791835 
7792114 

779  2394 
779  2674 


7792953 


779  3^33 
779  35" 
779  3792 
7794071 
779  435 1 


9.7794630 
Cos 


9.8744838 


9.874  5276 

9-8745715 
9.8746154 

9-8746593 
9.8747031 


9.S747470 
9.874  7909 
9.874  8348 
9.874  8786 
9.874  9225 
9.874  9664 


9.875  0102 

9-8750541 
9.875  0980 
9.875  1418 
9.875  1857 
9-875  1296 


9-875  ^734 

9-875  3173 
9.875  3611 

9-875  4050 
9.875  4488 

9-875  49^7 


9-875  5365 
9.875  5804 
9.875  6242 
9.875  6681 

9-875  7"9 
9.875  7558 


9.875  7996 


9-875  8435 
9.875  8873 
9.8759312 
9.875  9750 
9.8760188 


9.8760627 
9.876  1065 
9.8761503 
9.876  1942 
9.8762380 
9.8762818 


9.876  3257 
9.876  3695 
9.8764133 
9.8764572 
9.876  5010 
9.876  5448 


9.876  5886 
9.8766325 
9.876  6763 
9.876  7201 
9.876  7639 
9.876  8077 


9-8768515 


9-876  8954 
9.8769392 

9.876  9830 

9.877  0268 
9.877  0706 

9-877  "44 
Cotg 


d.c, 


0.125  5162 


a  1 25  4724 
0.1254285 
0.125  3846 
0.125  3407 
0.125  2969 


0.1252530 


0.125  2091 
0.125  1652 
0.125  1214 
0.125  0775 
0.125  0336 


0.124  ( 


0.1249459 
0.124  90-c 
0.1248582 
0.124  8143 
0.1247704 


0.1247266 


0.1246827 
0.1246389 
0.1245950 
0.1245512 
0.124  5073 


0.1244635 


0.124  4196 
0.1243758 
0.124  3319 
0.124  2881 
0.1242442 


0.124  2004 


0.124  1565 
0.124  1127 
0.1240688 
0.1240250 
0.123  9812 


0.123  9373 


0.123  8935 
0.123  8497 
0.123  8058 
0.123  7620 
0.123  7182 


0.123  6743 


0.123  6305 
0.X23  5867 
0.123  5428 
0.1234990 
0.1234552 


0.123  4114 

0-123  3675 
0.123  3237 
0.123  =799 
0.1232361 
o.i23  1923 


'23  1485 


0.123  1046 
0.123  0608 
0.123  0170 
0.1229732 

O.I23  9294 


Tang 


9.903  297 


9.903  2819 
9.903  2662 
9.903  2504 
9.903  2346 
9.903  2188 


9.903  203: 


9.903  1873 
9.903  1715 

9-903  1557 
9.903  1399 


9.903  1241 


9.903  1084 
9.903  0926 
9.903  0768 
9.903  0610 
9.903  0452 
9.903  0294 


9.903  0136 


9.902  9978 
9.902  9820 
9.902  9662 
9.902  9504 
9.902  9346 


9.902  91 


9.902  9030 
9.902  8871 
9.902  8713 
9.902  8555 
9.902  8397 


9.902  8239 


9.902  8081 
9.902  7922 
9.902  7764 
9.902  7606 
9.902  7448 


9.902  7289 


9.9027131 
9.9026973 
9.902  6815 
9.902  6656 
9.902  6498 


9.9026339 


9.902  6181 
9.902  6023 
9.902  5864 
9.902  5706 
9.902  5547 


9.902  5389 
9.902  5230 
9.902  5072 
9.902  4913 
9.9024755 
9.902  4596 


9.9024438 


9.902  4279 
9.9024121 
9.902  3962 
9.902  3803 
9.902  3645 


9.902  3486 
Sin 


58 

158 
158 
'57 
158 
158 
158 
158 
158 
157 
158 
158 

158 
158 
158 
158 

'^l 
158 

158 

158 
158 

'^l 
158 

'^l 
158 


159 

158 
158 
159 
158 
158 
158 

159 
158 

159 
158 

158 

159 
158 

159 
158 

159 
158 

159 

158 

159 
158 

J59 
158 
159 
159 
158 
159 


10 


53* 


512 


37* 


10 


Sin 

9-779  4630 


780  1607 
780  1885 
7802164 
780  2443 
780  2721 


7794910 
7795189 
779  5468 
779  5748 
779  6027 


779  6306 


779  6585 
779  6865 
7797144 
779  7423 
779  7702 


779  798) 


779  8260 

779  8539 
7798818 

779  9097 
7799376 


7799655 


779  9934 
7800213 

780  0492 
7800770 
780  1049 


780  1328 


780  3000 


7803278 
7803557 
7803836 
7804114 
780439^ 


7804671 


7804949 
7805228 
7805506 
7805784 
780  6062 


7806341 


7806619 
780  6897 
7807175 
780  7453 
7807732 


780  8oio 


780  8288 
780  8566 
780  8844 
,7809122 
780  9400 


780  9677 


7X09955 
7810233 
7810511 
7810789 
781  1067 
781  1344 

C08 


Tang 

9.8771144 


9.877  1582 
9.877  2020 
9.877  2458 
9.877  2896 
9-8773334 


9-87737- 


9.8774210 
9.877  4648 
9.8775086 
9.8775524 
9.877  5962 


9.877  6400 
9.877  6838 
9.877  7276 
9.877  7714 
9.8778152 
9.877  8590 


9.877  9027 
9.877  9465 

9.877  9903 
9.8780341 

9.878  0779 
9.878  1217 


9.878  1654 
9.878  2092 
9.8782530 
9.878  2968 
9.878  3405 
9.878  3843 


9.878428 


9.8784719 
9.8785156 
9.8785594 
9.878  6032 
9.878  6469 


9.878  6907 

9-878  7345 
9.8787782 
9.878  8220 
9.878  S657 
9.878  9095 

9-8789533 


9.878  9970 

9.879  0408 
9.8790845 
9.879  1283 
9.8791720 


9-879^158 

9-8792595 
9.879  3033 
9.879  3470 
9.879  3908 
9-879  4345 


9.879  47S2 
9.879  5220 
9-8795657 
9-879  6095 
9.8796532 
9.879  6969 
9.879  7407 

Cotp 


d.c. 

438 
438 
438 
438 
438 
438 
438 
438 
438 
438 
438 
438 
438 

438 
438 
438 
438 
437 
438 
438 
438 
438 
438 
437 
438 
438 
438 
437 
438 
438 

438 

437 
438 
438 
437 
438 
438 
437 
438 
437 
438 
438 
437 
438 
437 
438 
437 
438 
437 
438 
437 
438 
437 
437 
438 
437 
438 
437 
437 
438 


Cotg 

1228856 


0.122  8418 
0.1227980 

0.122  7542 
0.122  7104 
0.1226666 


0.122  622J 


0.122  5790 
0.122  5352 
0.1224914 
0.122  4476 

0.122  4038 


12  3600 


0.1223162 
0.122  2724 
0.122  2286 
0.122  1848 
0.122  1410 


0.1220973 


0.122053s 
0.1220097 
0.121  9659 
0.12I  9221 
0.121  8781 


0.121  8346 


0.121  7908 
0.121  7470 
0.121  703Z 
0.121  659s 
0.12X  6157 


0.121  5719 


0.121  5281 
0.121  4844 
0.121  4406 
0.121  3968 
0.1213531 


0.121  3093 


0.121  2655 
0.121  2218 
0.121  1780 
0.121  1343 
0.121  0905 


0.121  0467 
0.121  0030 
0.1209592 
0.1209155 
0.1208717 
0.1208280 
0.1207842 


0.120  7405 
0.1206967 
0.1206530 
0.1206092 
0.1205655 


0.1205218 
0.1204780 
0.1204343 
0.1203905 
0.1203468 
0.120  3031 


Cos 

9-90^  34- 


9.902  3327 
9.9023169 
9.902  3010 
9.902  2851 
9.902  2693 


9.902  2534 


9.902  2375 
9.902  2216 
9.9022058 
9.902  1899 
9.902  1740 


9^902158] 


9.902  1422 
9.90a  1263 
9.902  1 104 
9.902  0946 
9.902  0787 


9.902  0628 


9.902  0469 
9.9020310 
9.9020151 
9.901  9992 
9-901  9833 


9.901  9674 


9.9019515 
9-901  9356 
9.901  9196 
9.901  9037 
9.901  8878 


9.901  8719 


9.901  8560 
9.901  8401 
9.901  8242 
9.901  8082 
9.901  7923 


9.901  7764 


9.901  7605 
9.901  7445 
9.901  7286 
9.901  7127 
9.901  6968 


9.901  6808 


9.901  6649 
9.901  6490 
9.901  6330 
9.901  6171 
9.901  6011 
9-901  5852 


9.901  5692 
9-901  5533 
9-901  5374 
9.901  5214 
9.901  5055 


9.901  4895 


0.1202593 


T.-ing 


9.901  4736 
9.9014576 
9.901  4416 
9.901  4257 
9.901  4097 


q.goi  3938 

Sin 


159 
158 
»59 

:?i 

159 
159 

159 

158 

159 
159 
159 
159 

159 

138 
159 
159 
159 
159 
159 
159 
159 
159 
159 

159 

160 

159 
159 
159 

159 

159 
159 
160 

159 
159 
159 
160 
159 
159 
159 
160 

159 

159 

160 

159 
160 

159 
160 

159 

160 

159 
160 

159 
160 

160 

160 
159 


52* 


37* 


518 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Sin 

9-781 1344 
g.781 162a 
9.781 1900 
9.781  2177 
9-781  2455 
9-781  2733 
9.781  3010 


9.781  3288 
9.781  3565 

9-78J  3843 
9.781  4120 
9.781  4398 


9-781 4675 
9.781  4952 
9.781  5230 
9.781  5507 
9.781  5784 
9.781  6062 


9-781  6339 
9.781  6616 
9-781  6893 
9.781  7170 
9.781  7448 
9.7817725 


9.781  8002 
9-781  8279 
9.781  8556 
9.7818833 
9.781  9110 
9.781  9387 


9.781  9664 


9.781  9940 
9.7820217 
9.7820494 
9.7820771 

9.782  1048 


9-782  1324 
9.782  1601 
9.7821878 
9.7822154 
9.7822431 
9.782  2708 


9.782  2984 
9.7823261 
9.7823537 
9.7823814 
9.782  4090 
9.7824367 


9.7824643 
9.7824919 
9.7825196 
9.782  5472 
9.782  5748 
9.782  6025 
9.782  6301 


9.782  6577 
9.782  6853 
9.7827129 
9.782  7406 
9.7827681 
9.78a  7958 

Cos 


Tang       d.  c.      Cotg 


9.879  7407 
9.879  7844 
9.8798281 
9.8798719 
9.8799156 
9-879  9593 


9.8800031 
9.8800468 
9.880  0905 
9.8801342 
9.8801780 
9.8802217 


9.8802654 
9.8803091 
9.8803529 
9.8803966 
9.8804403 
9.8804840 


9.8805277 
9.8805714 
9.8806151 
9.8806589 
9.880  7026 
9.880  7463 


9.880  7900 


9.8808337 
9.880  8774 
9.8809211 
9.880  9648 
9.8810085 


9.881  0521 


9.6610959 
9.881  1396 
9.881  1833 
9.881  2270 
9.881  2707 


it  3H4 


9.8813581 
9.8814018 
9.8814455 
9.8814891 
9.881  5328 


5765 


9.881  620a 
9.881  6639 
9.881  7076 
9.881  7512 
9.8817949 


9.881  8386 


9.881  8823 
9.881  9260 
9.881  9696 
9.8820133 
9.8820570 


52  1007 


9.882  1443 
9.882  1880 
9.8822317 
9.8822753 
9.8823190 


523627 


Coty 


0.1202593 


0.1202156 
0.120  1719 
0.120  1281 
0.1200844 
0.1200407 


0.1199969 


0.119953a 
o. II 9  9095 
O.I  19  8658 
0.119  8220 

0-II97783 


O.II97346 


0.119  6909 
0.119  6471 
O.I  19  6034 

0.1195597 

01195160 

0.1194723 


0.1194286 

0.1193849 

0.119  34II 
0.119  2974 
o-"9a537 


0.119  2100 


0.119  1663 
0.119  1226 
0.1190789 
0.1190352 
0.118  9915 


947 


0.1  IS  9041 
0.118  8604 
0.118  8167 
o.ii8  7730 
01187293 


0.1186856 


0.1 18  6419 
0.118  5982 
0.1185545 
o.ii8  5109 
0.1184672 


4235 


o.n8  3798 
0.118  3361 
0.118  2924 
0.1182488 
0.1182051 


0.118  1614 


0.1I8  1I77 
0.1180740 
0.1180304 
0.117  9867 
0.1 17  9430 


17  8993 


0.1178557 
0.117  8120 
0.117  7683 
0.117  7247 
0.1176810 


0.1176373 


d.  c.     Tang 

52*' 


C08 

9-90'  3938 


9.901  3778 
9.901  3618 
9.901  3459 
9.901  3299 
9.901  3139 


9.901  2980 
9.901  2820 
9.901  2660 
9.901  2500 
9.901  2341 
9.901  2181 


9.901  2021 


9.901  i86i 
9.901  1701 
9.901  1541 
9.901  1382 
9.901  1222 


9.901  1062 
9.901  0902 
9.901  074a 
9.901  0582 
9.901  042a 
9.901  0262 


9.901  0102 


9.900  99d2 
9.9009782 
9.9009622 
9.900  9462 
9.900  9302 


9.9009142 


9.9008981 
9.9008821 
9.900  8661 
9.900  8501 
9.900  8341 


9.9008181 


9.900  8020 
9.900  7860 
9.900  7700 
9.900  7540 
9-900  7379 


9.9006257 


9.900  6097 
9.9005936 
9.9005776 
9.900  5615 
9.900  5455 


9.9005294 
9.9005134 
9.900  4973 
9.9004813 
9.900  4651 
9.900  449a 


9.9004331 
Sin 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


33 


614 


37' 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Sin 

9-7827958 
9.781 8234 
9.7818510 
9.782  8786 
9.782  9062 
9^7829338 
9.7829614 


9.7829889 
9.7830165 
9.783  0441 
9.783  0717 
9.7830993 


9.783 1268 

9-783  IS44 
9.783  1820 
9.783  2095 
9-783  1371 
9.783  2647 


9.783  2922 
9.7833198 

9-783  3473 
9.783  3749 
9.783  4024 
9.783  4300 

9-7834575 


9,7834851 
9.7835126 
9.783  5401 
9.783  5676 
9-783  595^ 


9.783  6217 


9.783  6502 
9.783  6777 
9-783  7053 
9-783  73^-8 
9.783  7603 


9-7837878 
9.7838153 
9.783  8428 
9.783  8703 
9.783  8978 
9-783  9^53 


9-783  95^8 

9.783  9803 
9.7840077 
9.7840352 

9.784  0627 
9.7840902 

9-784  "77 


9.7841451 
9.784  1726 
9.784 1001 
9.784  2275 
9.7842550 


9.784  2824 
9.784  3099 

9-7843373 
9.784  3648 
9.7843922 
9.7844197 

9-7844471 
Cos 


9.882  4063 

9.8824500 

9.8824937 

9.8825373 

9.8825810 

9.8826246 

9.8826683 

9.882  7II9 

9.8827556 

9.8827993 

9.882  8429 

9.882  8866 

9.8829302 

9.8829739 

9.883017s 

9.8830612 

9.883  1048 

9.883  1484 

9.883  1921 

9.883  2357 

9.883  2794 

9.883  3230 

9.8833666 

9.8834103 

Tang      d.  c. 


52  3627 


9-8834539 
9.883  4976 
9.883  5412 
9.883  5848 
9.883  6285 


9.883  6721 


9.883  7157 
9-883  7593 
9.883  8030 
9.883  8466 
9.883  8902 


9338 


9-883  9775 
9.884  021 1 
9.884  0647 
9.884  1083 
9-8841519 


9.884  1956 
9.8842392 
9.884  2828 
9.884  3264 
9.8843700 
9.8844136 


9-6M4571 


9.884  5008 
9.884  5445 
9.8845881 
9.8846317 
9.8846753 


9.8847189 
9.884  7625 
9.884  8061 
9.884  8497 
9.8848933 
9.884  9369 
9.884  9805 

Cotg 


d.  c. 


Cotg 
0.1176373 


0.1173317 
0.1 17  2881 
0.U72444 
0.1 17  2007 
0.H71571 


[7  "34 


0.1 17  0698 
0.117  0261 
0.116  9825 
0.1169388 
0.116  8952 


0.1168516 
0.116  8079 
0.1167643 
0.116  7206 
0.116  6770 
0.1 16  6334 


0.116  5897 


0.1 16  5461 
0.116  5024 
0.1164588 
0.1164152 
0.116  3715 


0.1163279 


o.ti6  2843 
0.1 16  2407 
0.116  1970 
0.1161534 
0.116  1098 


0.1160662 


0.1160225 
0.1159789 

o-"5  9353 
0.115  8917 
0.115  8481 


[5  8044 


0.115  7608 
0.115  7172 
0.1156736 
0.1 15  6300 
0.115  5864 


0.115  5428 


0.1154992 

0.1154555 
0.1154119 
0.1153683 
0.1 15  3247 


0.115  2811 


0.H52375 
0.115  1939 
0.115  1503 
0.115  1067 
0.1150631 


0.115  0195 


Tang 


Cog 


9.9004331 


9.900  3207 
9.900  3046 
9.900  2885 
9.900  2724 
9.900  2564 


9.900  2403 


9.900  2242 
9.9002081 
9.900  1920 
9.900  1760 
9-900  1599 


9.900  0472 


9.900  03 1 1 
9.9000150 
9.899  9989 
9.899  9828 
9.899  9667 


9.899  9506 


9.899  9345 
9.8999184 
9.899  9023 
9.899  8862 
9.899  8701 


?-899  8539 


9.899  8378 
9.8998217 
9.899  8056 
9.8997895 
9-899  7733 


9.8997572 


9.8997411 
9.899  7249 
9.899  7088 
9.899  6927 
9.8996765 


9.899  6604 


9.899  6443 
9.8996281 
9.899  6120 
9.8995959 
9.899  5797 


9.8995636 


9.899  5474 

98995313 
9.8995151 
9.899  4990 
9.899  4828 


9.899  4667 


Sin 


52° 


37" 


515 


30 


31 


32 


33 


34 


35 


36 


37 


^S 


»9 


M) 


Sin 

9.7844471 


9.784  4746 
9.784  soao 
9.7845294 
9.7845569 
9.784  5843 


9.784  61 17 


9.7846391 
9.784  6666 
9.784  6940 
9.7847114 
9.784  7488 


9.7847761 


9.784  8036 
9.784  8310 
9.784  8584 
9.784  8858 
9.7849132 


9.784  9406 


9.784  9680 

9.784  9954 

9.785  0128 
9.785  0501 
9.785  0775 


9.785  1049 


9.785  1313 
9.785  1596 
9.785  1870 
9.785  1144 
9.785  2417 


9.785  1691 


9.785  2964 
9-785  3238 
9-78535" 
9.785  3785 
9.785  4058 


9-785  433^ 


9-785  460 
9.7854878 
9.785  5151 
9-785  5415 
9.785569 


9-785  597* 


9.785  6245 
9.7856518 
9.785  6791 
9.785  7064 
9-785  7338 


9-7857611 


9-785  7884 
9-785  "57 
9.785  8430 
9-785  8703 
9.785  8976 


9-785  9*49 


9.785  952X 

9785  9794 

9.786  0067 
9.786  0340 
9.7860613 


9.786  0886 


»75 
»74 
274 
175 
274 
174 
174 

*75 
174 
274 
174 
274 
174 
274 
274 
274 
274 
174 
274 
174 
274 
173 
174 
174 
174 
173 
174 
174 
173 
174 

»73 
174 
173 
174 
173 
*74 
*73 
273 
174 
173 
273 
174 
173 

»73 
173 

*73 
174 
173 
173 
173 

*73 
173 
273 
173 

173 

172 

173 
273 
273 
173 


Cos 


Tang 
9.884  9805 


885  0141 
885  0677 
""  1113 
885  1548 
885  1984 


885  2420 


885  2856 
885  3292 
885  3728 
885  4164 
885  46CXD 


885  5471 
885  5907 
885  6343 
885  6779 
885  7214 


885  7650 


885  8086 
885  8511 
885  8957 
8859393 
8859819 


»86  0700 
8861136 
886  1571 
886  1007 
886  1443 


d.  c.   Cotg 


5035 


10164 


886  1878 


8863314 
8863750 
8864185 
886  4611 
886  5056 


886  5491 


886  5927 
886  6363 
886  6799 
886  7234 
886  7670 


886  8105 


886  8541 
886  8976 
886  941 1 

886  9847 

887  0282 


'0718 


887  "53 
887  1589 
887  2024 
887  2459 
887  2895 


887  3330 


887  3765 
887  4101 
887  4636 
887  5071 
887  5507 


9.887  5942 


436 
436 
436 

435 
436 
436 
436 
436 
436 
436 
436 
435 
436 
436 
436 
436 
435 
436 
436 
436 

436 
436 
435 
436 
436 
436 

436 
435 
436 
436 
436 

436 

435 
436 
436 

435 
436 

435 
436 

435 
435 
436 

436 

435 
436 
435 

436 
435 
435 
436 

435 

436 
435 


o-"5  0J:9S 


0.1149759 
0.1 14  9313 
0.1 14  8887 
0.1148451 
0.1148016 


0.1147580 


0.1147144 
0.1 14  6708 
0.1146272 
0.1145836 
14  5400 


144965 


0.1 14  4529 
0.1 14  4093 
0.1143657 
0.1143221 
0.1 14  2786 


0.114  2350 


0.114  1914 
0.1 14  1478 
0.1 14  1043 
0.1140607 
0.1140171 


0.1 139736 


0.113  9300 
0.113  8864 
0.113  8428 
0.1 13  7993 
0.1137557 


0.113  71" 


0.1 13  6686 
0.1 13  6250 
0.113  5815 
0-1135379 
0.1 13  4944 


0.113  4508 


0.1134073 
0.1133637 
0.1 1 3  3201 
0.113  2766 
0.113  2330 


0.113  1895 


0.113  1459 
0.113  1014 
0.1130589 
0.1130153 
0.112  9718 


Cos 
899  4667 


899  4505 
899  4343 
8994182 
899  4010 
899  3859 


899  3697 


8993535 

899  3374 
899  3212 
899  3050 
899  2888 


899  2717 


899  2565 
899  2403 
899  2241 
899  2079 
899  1918 


899  ^756 


899  1594 

899  H3* 
899  1270 
899  1108 
899  0946 


899  0784 


8990621 
899  0460 
899  0298 
8990136 
898  9974 


129282 


0.1118847 
0.111  8411 
0.1117976 
0.1117541 
0.1117105 


0.111  6670 


0.1116135 

0.1115799 
0.1115364 
0.1114919 
0.1114493 


0.1114058 


Cotg      d.  c.      Tang 

52° 


898  9650 
898  9488 
898  9326 
898  9164 
898  9002 


898  8840 


898  8678 
898  8515 
898  8353 
8988191 
898  8029 


898  7867 


898  7704 
898  7542 
898  7380 

898  7«i8 
898  7055 


898  6893 


8986731 
898  6568 
898  6406 
898  6243 
8986081 


5919 


898  5756 
898  5594 
898  5431 
898  5269 
898  5106 


898  4944 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


20 


Sin 


"  I 


88' 


516 


37^ 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


5° 


Sin 

9.786  0886 
9.786  1158 
9.786 143 1 
9.786  1704 
9.786  1976 
9.786  2249 


2522 


9.786  2794 
9.786  3067 
9-7863339 
9.7863612 
9.786  3884 


9-7864157 
9.786  4429 
9.786  4701 
9.786  4974 
9.786  5246 
9.7865518 


9-786  5791 
9.786  6063 
9-786  6335 
9.786  6607 
9.786  6880 
9-7867152 


9.786  7424 
9.786  7696 
9.786  7968 
9.786  8240 
9.7868512 
9.786  8784 


9.7869056 

9.7869328 
9.786  9600 

9.786  9S72 

9.787  0143 
9-787  0415 
9.787  0687 


9-787  0959 
9.787  1230 
9.787 1502 
9.787  1774 
9.787  2045 


9-7872317 
9.787  2589 
9.787  2860 
9.7873131 
9787  3i<J3 
9-787  3^75 


9-787  3946 
9.7874218 
9.787  4489 
9.787  4760 
9.7875032 
9-7875303 


9-787  5574 
9.787  5846 
9.787  6117 
9.7876388 
9.787  6659 
9.787  6930 
9.787  7102 


Tang      d.  c 


9-887  5942 
9.887  6377 
9.8876813 
9.887  7248 
9.887  7683 
9.887  8118 


9887  8554 
9.887  8989 

9.887  9424 
9.8879859 

9.888  0294 
9.888  0730 
9.888  1165 


9.888  1600 
9.888  2035 
9.888  2470 
9.888  2905 
9.888  3340 
9.888  3775 


9.888  4211 
9.M8  4646 
9.888  5081 
9.8885516 
9.8885951 


9.888  8996 


9.8889431 
9.8889866 
9.889  0301 
9.889073s 
9.889  1170 


9.889  1605 
9.889  2040 
9.889  2475 
9.889  2910 

9-889  3345 
9.889  3780 


9-» 


4214 


9.889  4649 
9.889  5084 
9.8895519 
9.8895954 
9.8896388 
9.889  6823 


9.889  7258 
9.8897693 
9.8898127 
9.8898562 
9.889  8997 


9.889  9432 
9.8899866 
9.8900301 
9.8900736 

9.890  1 170 
9.890  1605 
9.890  2040 


Cotg 

0.1 12  4058 


O.II23623 
O.II23187 
0.1122752 
0.112  2317 
0.1121882 


[2  1446 


O.II2  1011 
O.II2O576 
0.112  OI4I 

o.iii  9706 
O.I  II  9270 


8835 


cm  8400 
O.III  7965 
O.III  7530 
o.m  7095 
O.III  0660 


0.111  6225 


0.1115789 
O.III  5354 
O.III  4919 
O.III  4484 
o.m  4049 


o.m  3614 


o.m  3179 
0.1112744 
o.m  2309 
o.m  1874 
0.1111439 


o.m  1004 


o.m  0569 
0.1110134 
0.1109699 
0.1 10  9265 
0.1108830 


0.1108395 


0.1107960 
0.H07525 
0.1107090 
0.H06655 
0.1106220 


[105786 


0.1105351 
0.1104916 
0.1104481 
0.1 10  4046 
o.iio  3612 


0.1103177 


o.iio  2742 
0.11^.2307 
O.IIO  1873 
O.IIO  1438 
0.110  1003 


O.IIO  0568 


O.IIOOI34 
0.1099699 
0.1099264 
0.109  8830 

0-1098395 


0.1097960 


Cos 
9-898  4944 


9.8984781 
9.8984618 
9.898  4456 
9.898  4293 
9.8984131 


9.8983968 


9.898  3805 
9.898  3643 
9.898  3480 
9.8983317 
9898  3155 


9.898  2992 


9.898  2829 
9.898  2666 
9.898  2504 
9.8982341 
9.8982178 


2015 


9.898  1852 
9.898  1690 
9.898  1527 
9.898  1364 
9.898  1201 


1038 


9.8980875 
9.8980712 
9.898  0549 
9.8980386 
9.8980223 


0060 


9-897  9897 
9-897  9734 
9-897  9571 
9.897  9408 

9-897  9245 


9.897  9082 


9.897  8919 
9.897  8755 
9.897  8592 
9.897  8429 
9.897  8266 


9.897  8103 


9.897  7939 
9.8977776 
9.8977613 
9.897  7450 
9.897  7286 


9.8977123 


9.897  6960 
9.8976796 
9.8976633 
9.897  6470 
9.897  6306 
9.897  61;^ 


9-8975979 
9.897  5816 
9.8975652 
9.897  5489 
9-897  5325 


9.8975162 


Cos  tl.         Cotg       d.  c.      Tang 

5? 


Sill 


37^ 


61T 


Sin 


Tang 


d.c 


Cotg 


Cos 


50 


51 


52 


30 
40 
50 


53 


54 


55 


56 


57 


58 


59 


60 


9.7877202 


9-787  7473 
9-787  7744 
9.787  8015 
9.787  8286 
9-7878557 


9.787  8828 


9.787  9099 
9.787  9370 
9.787  9640 
9.787  9911 
9.7880182 


9-7880453 


9.7880724 
9.788  0995 
9.788 1265 
9.788 1536 
9.788 1807 
9-788  2077 


9.788  2348 
9.7882618 
9.788  2889 
9.788  3160 
9.788  3430 


9.788  370] 


9.7883971 
9.7884241 
9.7884512 
9.7884782 
9.788  5053 


9-788  5323 


9.7885593 
9.7885863 
9.788  6134 
9.788  6404 
9.788  6674 


9.788  6944 


9.7887214 
9.788  7484 
9.788  7754 
9.788  8025 
9.7888295 


9.7888565 


9.788  8834 
9.788  9104 
9.788  9374 
9.788  9644 
9.7889914 


9.7890184 


9.7890454 
9.7890723 
9.789  0993 
9.789 1263 
9-789  1533 


9.789  l802 


9.789  2072 

9-789 1341 

9.789  2611 

9.7892881 
9-7893x50 


9.789  34X0 
Cos 


270 
271 
270 
270 
270 
270 
270 
270 
271 
270 
270 
269 
270 
270 
270 
270 
270 
270 
269 
270 
270 
270 
269 
270 
270 
269 
170 
£69 
170 


890  2474 
890  2909 
890  3343 
8903778 
8904213 


8904647 


890  5082 
8905516 
8905951 
8906385 
890  6820 


8907254 


890  7689 
8908123 
8908558 
890  8992 
890  9427 


8909861 


891  0296 
891  0730 
8911165 
891  1599 
891  2033 


891  2902 
8913336 
8913771 
891  4205 
8914639 


)o  2040 


2468 


5074 


891  5508 
891  5941 
8916377 
8916811 
891  7245 


891  7679 


S91 S114 
891  8548 
891  8982 
891  9416 
8919851 


J20285 


8920719 
8921153 
892 1587 

892  2C2I 
8922456 


892  2890 

891  3324 

892  3758 
8924192 
8924626 
892  5060 


n  5494 


892  5928 
892  6362 
892  6796 
892  7230 
"  27664 


9.892  8098 

Cotg 


434 
435 
434 
435 
435 
434 
435 
434 
435 
434 
435 
434 
435 
434 
435 
434 
435 
434 
435 
434 
435 
434 
434 
435 
434 
434 
435 
434 
434 
435 

434 

434 
435 
434 
434 
434 
435 
434 
434 
434 
435 
434 
434 
434 
434 
434 
435 
434 
434 
434 
434 
434 
434 
434 
434 
434 
434 
434 
434 
434 


0.109  7960 


8975162 


0.109  7526 
0.109  7091 
0.109  6657 
0.109  6222 
0-I09  5787 


897  4998 
8974835 
897  4671 
897  4508 
8974344 


0.1095353 


89741 


0.1094918 
0.109  4484 
0.109  4049 
0.1093615 
0.1093180 


897  4017 
897  3853 
897  3690 
897  35^6 
897  3362 


0.109  2746 


8973199 


0.109  2311 
0.109  1877 
0.109  1442 
0.109  1008 
0.1090573 


897  3035 
8972871 

897  2707 
897  2544 
897  2380 


0.1090139 


8972216 


0.108  9704 
0.108  9270 
0.108  8835 
0.108  8401 
0.108  7967 


897  2052 
897  i888 
897  1724 
897  1561 
897  1397 


0.108  7532 


0.108  7098 
0.108  6664 
0.108  6229 
0.1085795 
0.108  5361 


0.108  4926 


0.1084492 
0.108  4058 
0.108  3623 
0.1083189 
0.1082755 


108  2321 


0.108  1580 
0.108  1452 
0.108  1018 
0.108  0584 
0.1080149 


0.1079715 


0.107  92SI 
0.107  8847 
0.107  8413 

0.107  7979 
0.107  7544 


0.107  7110 


0.107  6676 
0.107  6242 
0.107  5808 
0.107  5374 
0.107  4940 


0.1074506 


0.107  4072 
0.107  3638 
0.107  3204 
0.107  *770 
0.107  X336 


0.107  1901 


d.c. 


Tang 


897  1-33 


897  1069 
897  0905 
897  0741 
8970577 
8970413 


897  0249 


897  0085 
896  9921 
8969757 
896  9593 
896  9429 


896  9265 


896  9101 
896  8936 
896  8772 
896  8608 

896  8:144 


896  8280 


8968116 
8967951 
896  7787 
8967623 
896  7459 


896  7294 


896  7130 
896  6966 
896  6801 
896  6637 
8966473 


6308 


896  6144 
896  5979 
8965815 
896  5650 
896  5486 


8965321 

Sin 


10 


1  '  1 


52« 


»18 


38^ 


10 


Sin 

9.789  3410 
9.789  3689 

9-789  3959 
9.789  4228 
9.789  4498 
9.789  4767 


9.789  5036 

9-789  53°6 
9-789  5575 
9.789  5844 
9.789  6113 
9.789  6383 


9.789  6652 
9.789  6921 
9.7897190 
9-789  7459 
9.789  7728 
9789  7997 


9.789  8266 


9.789  8535 
9.789  8804 
9.789  9073 
9-789  9342 
9.789  961 1 


9.789  9880 

9.790  0149 
9.7900418 
9.790  0686 
9.7900955 

9.790  1224 


9.790  1493 


9.790  1761 
9.790  1030 
9.790  2298 
9.790  2567 
9.790  2836 


9.7903104 


9-7904715 
9.7904983 
9.7905252 
9.790  5520 
9.7905788 
9.790  6056 


9.7906325 

9.790  6<93 
9.7906*61 
9.7907119 
9-790  7397 
9-790  7665 


9.790  7933 
9.790  8201 
9.790  8469 
9.7908737 
9.790  9005 
9-790  9173 


9.7909541 


Cos 


Tang     ]d.  c. 


9.892  8098 


9.892  8532 
9.892  8966 
9.892  9400 

9.892  9834 

9.893  0268 


9.893  0702 

9-893  "36 
9.893  1570 
9.893  2004 
9.893  2438 
9-893  1872 


9-893  3306 
9-893  3739 
9-8934173 
9.893  4607 
9.893  5041 
9-893  5475 


9-893  5909 
9.893  6342 
9-893  6776 
9.893  7210 

9-893  7644 
9.893  8077 


9-893  8511 

9.893  8945 

9-893  9379 
9.8939812 

9.894  0246 
9.894  0680 


9.894  n  14 


9.894  1547 
9.894  1981 
9.894  2415 
9.894  2848 
9-894  3^82 


9-8943715 
9.8944149 
9.8944583 
9.S94  5016 
9.894  5450 
9.894  5883 


9.8946317 
9.8946751 
9.8947184 
9.8947618 
9.8948051 
9.894  8485 


9894  891 


9.8949352 
9-894  9785 
9.895  0219 
9.895  0652 
9.895  1085 


9-895  15 19 


9.895  1952 
9.895  2386 
9.895  2819 

9-895  3jb3 
9.893  3686 


9.8954119 
Cotg 


(l.C. 


Cotg 


0.107  1902 


0.107  1468 
0.107  1034 
0.107  0600 
0.107  0166 
0.106  9732 


0.106  9298 
o.iob  8864 
0.106  8430 
o.io6  7996 
0.106  7562 
0.1067128 


0.106  6694 


0.106  6261 
0.106  5827 
0.106  5393 
0.1064959 
0.106  4525 


0.106  4091 


0.106  3658 
0.106  3224 
0.106  2790 
o.io6  2356 
0.106  1923 


o.io6  1489 


0.106  1055 
0.106  0621 
0.1060188 
0.105  9754 
0.105  9320 


0.105  8886 


0.105  8453 
0.105  8019 
0.105  7585 
0.105  7^5* 
0.105  6718 


0.105  6285 


0.105  5851 
0.105  54^7 
0.105  4984 
0.105  4550 
0.105  4117 


0.105  3683 


0.105  3249 
0.105  *8i6 
0.105  238a 
0.105  1949 
0.105  1515 


0.105  '082 
0.105  0648 
0.105  0215 
C.104  9781 
0.104  9348 
0.104  8915 


0.1048481 
0.104  8048 
0.1047614 
0.104  7181 
0.104  6747 
0.104  6314 
0.104  5881 

Tang 


Cob 

9^5321 


9.8965157 
9.896  4992 
9.896  4828 
9.8964663 
9.896  4499 


9.896  4334 


9.8964170 
9.896  4005 
9.896  3840 
9.896  3676 
9.8963511 


9.896  3346 


9.8963182 
9.896  3017 
9.896  2852 
9.896  2687 
9^8962523 


9.896  2358 


9.896  2193 
9.896  2028 
9.896  1863 
9.896  1698 
9.896  1534 


9.896  1369 


9.896  1204 
9.896  1039 
9.8960874 
9.896  0709 
9.896  0544 


9.8960379 


9.896  0214 
9.896  0049 
9.895  9884 
9.895  9719 
9-8959554 


9.895  9389 


9.895  9224 
9.895  Q059 
9-895  8893 
9.895  8728 

9-895  8563 


9-895  8398 


9.895  8233 
9.895  8067 
9.895  7902 
9-895  7737 
9-895  7573 


9-895  7406 
9.895  7241 
9.895  7076 
9.89s  6910 
9.895  6745 
9.895  6580 


9-895  6414 
9.895  6249 
9.895  6084 
9.89s  5918 
9-895  5753 
9-895  5587 
9.895  5422 

Sin 


5r 


38" 


Mf 


10 


11 


12 


13 


U 


15 


16 


17 


18 


19 


20 


Sin 


9-790  954^ 


9.790  9809 
9.791 0077 
9.791 0345 

9.791  061a 
9.791  0880 


9^7^  I  1 148 
9.791  1416 
9.791  1683 
9.791  1951 
9.791  2219 
9.791  2486 


9.791  2754 


9.791  3021 
9.791  3289 
9.791  3556 
9.791  3824 
9.791  4091 


9-791  4359 


9.791  4626 
9-791  4893 
9.791  5161 
9.791  5428 
9.791  5695 


9-791  5963 


9.791  6230 
9-791  6497 
9.791  6764 
9.791  7031 
9.791  7298 


9-791  7566 


9.791  7833 
9.791  8100 
9.791  8367 
9.791  8634 
9.791  8901 
9.791  9168 


9-791  9435 
9.791  9701 

9.791  9968 
9.7920235 

9.792  0502 


9.7920769 


9.792  1035 
9.792  1302 
9.792  1569 
9.792  1836 
9.792  2102 


9.792  2369 


9.792  2635 
9.792  2902 
9.7923168 

9-7913435 
9.7923701 


9-79^  3968 


9.792  4234 
9.792  4501 
9.7924767 
9.791 5034 
9.792  5300 


9.79a  5566 


Cos 


z68 

268 
168 
267 
268 
268 
268 
267 
268 
268 
267 
26S 
267 
268 
267 
268 
267 
258 
267 
267 
268 
267 
267 
268 

267 
267 
267 
267 
267 
268 

267 

267 
267 
267 
267 
267 
267 
266 
267 

267 
267 
266 
267 
267 
267 
266 
267 
266 

267 
266 
267 
266 
267 
266 
267 
266 
267 
166 
266 


Tang 
895  41 19 


8954553 
895  4986 

895  5419 
0^5  5853 
89s  6286 


8956719 


895  7153 
895  7586 
895  8019 

895  8453 
895  8886 


8959319 


895  975» 
8960186 
8960619 

896  1052 
896  1485 


69b  2352 
896  2785 
8963218 
8963651 
896  4084 


8964517 


8964951 
896  5384 
8965817 
896  6250 
896  6683 


191? 


8967116 


896  7549 
896  7981 
896  8415 
896  8848 
896  9281 


'9714 


897  0147 
897  0580 
897  10x3 
897  1446 
897  1879 


d.c. 


Cotg 
0.1045881 


0.104  5447 
0.104  5014 
0.104  4581 
0.104  4147 
0.104  3714 


0.104328] 


0.104  2847 
0.104 1414 
0.104  1981 
0.104 1547 
0.1041114 


0.1040681 


0.104  0248 
0.103  9814 
0.103  9381 
0.103  8948 
0.103  8515 


C.103  8082 


0.103  7648 
0.103  7215 
0.103  6782 
0.103  6349 
0.103  5916 


0-103  5483 


0.103  5049 
0.1034616 
0.103  4183 
0.103  3750 
0.103  3317 


8971311 


897  2745 
8973178 
89736" 
897  4044 
897  4477 


8974910 


897  5341 
897  5775 
897  6208 
897  6641 
897  7074 


897  7507 


897  7940 
897  8371 
897  8805 
897  9238 
"  79671 


898  0104 


0.103  1° 


0.103  2451 
0.103  2018 
0.103  1585 
0.103  1152 
0.103  0719 


Co« 
9.895  5422 


895  5256 
895  5091 

895  4915 
895  4760 
895  4594 


895  4419 


895  4163 
895  4097 
895  3931 
895  3766 
895  3600 


895  3435 


895  3169 
895  3103 
895  1938 
895  2772 
895  2606 


895  2440 


895  "74 
895  2109 
895  1943 
895  1777 
8951611 


1030286 


0.1029853 
0.102  9420 
0.102  8987 
0.1028554 
0.102  8121 


0.102  7688 


I  Cotg 


d.c. 


0.1027255 
0.102  6822 
0.102  6389 
0.102  5956 
0.1025523 


0.102  5090 


0.102  4658 
0.1024225 
0.1023792 
0.102  3359 
0.102  2926 


0.102  2493 


0.102  2060 
0.102  1628 
0.102  1195 
O.I0107f>2 

0.102  0319 


o.ioi  9896 


Tang 


8951445 


895  1179 
895  II 13 
895  0947 
895  0782 
895  0616 


895  0450 


895  0284 
8950118 

894  9951 
894  9786 

8949619 


8949453 


894  9187 
8949121 
8948955 
894  8789 
894  8623 


8948457 


894  8290 
8948124 
894  7958 
894  7792 
8947625 


8947459 


894  7193 
8947127 
894  6960 
894  6794 
804  6628 


894646] 


894  629s 
8946128 
894  5962 
894  5796 
894  5629 


9.894  5463 
Sin 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


Br 


MO 


38° 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Sin 
9.792  5566 


9.792  5832 
9.792  6099 
9.792  6365 
9.7926631 
9.792  6897 


9-79^  7^63 


9.792  7429 
9.792  7696 
9.792  7962 
9.792  8228 
9.792  8494 


9.792  8760 


9.792  9026 

9.792  9292 
9-7929557 
9.7929823 

9.793  0089 


9793  0355 


9.793  0621 
9.793  0887 
9.793  1152 
9.793  141 8 
9.793  1684 


9.793  ^949 


9.793  2215 
9.793  2481 
9.793  2746 
9.793  3012 
9-793  3*77 


9-793  3543 


9-793  3808 
9-793  4074 
9-793  4339 
9.793  4605 

9-793  4870 


9-793  5135 


9.793  5401 
9.793  5666 

9-793  5931 
9.793  6196 

9-793  6462 


9-793  6727 


9-793  6992 
9-793  7257 
9-793  7522 
9-793  7787 
9-793  8052 


97938317 


9-793  8582 
9.793  8847 
9-7939112 
9-793  9377 
9-793  9642 


9-793  9907 


9-7940172 

9-7940437 
9-7940701 
97940966 
9.794  123 1 


9.794  1496 
Cos 


266 

267 
266 
266 
266 
266 
266 
267 
266 
266 
266 
266 
266 
266 
265 
166 
266 
266 
266 
266 
265 
266 
266 
265 
z66 
266 
265 
266 
265 
266 

265 
266 
265 
266 

265 
266 
265 
265 
265 
266 
265 
265 

265 
265 
265 
265 
265 

^5 
265 

265 

265 

265 

265 

1^ 
264 

265 
265 


Tang   d.  c 


9.898  0104 


9.8980536 
9.898  0969 
9.898  1402 
9.898  1835 
9.8982267 


9-6 


2700 


9-8983133 
9.8983565 

9.898  3998 
9.8984431 
9.898  4863 


9.8985296 


9-»9»  5729 
9.8986161 
9.898  6594 
9.898  7027 
9.898  7459 


9.898  7892 


9.898  8324 
9-898  8757 
9.898  9190 
9.898  9622 
9.8990055 


9.899  0487 


9.899  0920 
9.899  1352 

9-899  1785 
9.8992217 
9.899  2650 


9.899  3082 


9-8993515 
9.899  3947 
9.8994380 
9.8994812 
9.899  5244 


9-899  5677 
9.899  6109 
9.899  6542 

9-899  6974 
9.899  7406 

9-899  7839 


9-899  8271 


9-899  8703 
9.8999136 
9.8999568 
9.900  0000 
9.900  0433 


9.9000865 
9.9001297 
9.900  1730 
9.900  2162 
9.900  2594 
9.900  3026 


9.9003459 
9.9003891 
9.9004323 
9.9004755 
9.9005188 
9.9005620 
9.9006052 


432 

433 
433 
433 
432 
433 
433 
432 
433 
433 
432 

433 
433 
432 
433 
433 
432 

433 
432 

433 
433 
432 

433 
43* 

433 
432 
433 
432 
433 
432 

433 
432 
433 
432 
432 
433 
432 

433 
432 
432 
433 
432 

432 

433 
432 
432 
433 
432 
432 

433 
432 

432 
432 

433 
432 

432 
432 
433 
432 
432 


Cotg 
o.ioi  9896 


o.ioi  9464 
o.ioi  9031 
O.IOI  8598 
O.IOI  8165 
0-101  7733 


O.IOI  7300 


O.IOI  6867 

O.IOI  6435 
O.IOI  6002 
O.IOI  5569 

0-1015137 


O.IOI  4704 


O.IOI  4271 
O.IOI  3839 
O.IOI  3406 
O.IOI  2973 
O.IOI  2541 


O.IOI  2108 


O.IOI  1676 
O.IOI  1243 
oioi  0810 
O.IOI  0378 

0.1009945 


01009513 


0.100  Q080 
o.ioo  8648 
O.I0082I5 
0.100  7783 
0.1007350 


0.10069] 


O.IOO  6485 
O.IOO  6053 
0.1005620 
0.1005188 

0.1004756 


0.1004323 


0.1003891 
0.1003458 
0.1003026 
0.1002594 
0.1002161 


0.100  1729 


O.IOO  1297 
0.1000864 
0.1000432 
0.1000000 

0.099  9567 


00999135 


).o99  8703 
0.099  8270 
0.099  7838 
0.099  7406 
0.099  ^974 


0.099  ^541 


0.099  6109 
0-099  5677 
0.099  5245 
0.0994812 
0,099  4380 


Cotg 


(i.e. 


0.099  3948 
Tang 


Co« 

894  5463 


894  5296 
8945130 
894  4963 
8944797 
894  4630 


894  4463 


8944297 
8944130 

894  3964 
894  3797 
894363' 


894  3464 


894  3297 
8943130 
894  2963 
894  2797 
894  2630 


894  2463 


894  2296 
8942130 
894  1963 
894  1796 
894  1629 


894  1462 


894  1295 
8941128 
8940961 
8940795 
8940628 


894  0461 


894  0294 
8940127 
893  9960 

893  9793 
893  9626 


893  9458 


893  9291 
893  9124 
893  8957 
893  8790 
893  8623 


893  8456 


893  8288 
8938121 

S93  7954 
8937787 
893  7620 


893  7452 


893  7285 
8937118 
893  6950 
893  6783 
8936616 


893  6448 


893  6281 
893  6113 
893  5946 

893  5779 
8935611 


8935444 

Sin 


50 


51' 


38" 


621 


30 


31 


32 


34 


35 


36 


37 


38 


39 


40 


50 


Siu 

9-794  1496 
9-794  ^760 
9-794  2015 
9-794  2290 
9-7942554 
9-7942819 


9-794  3083 

9-794  3348 
9.7943612 

9-794  3877 
9.7944141 
9.794  4406 


9.794  4670 

9-794  4935 
9-7945199 
9-794  5463 
9-7945728 
9.794  5992 


9.794  6256 
9-794  6520 
9-794  6784 
9-794  7049 
9-7947313 
9-794  7577 


9-7947841 
9.794  8105 
9-794  8369 
9-794  8633 
9-794  8897 
9.7949161 


9-7949425 


9.7949689 

9-794  9953 
9.795  0216 
9.795  0480 
9-795  0744 


0 

9.795  1008 

10 

20 
30 
40 

SO 

9-795  1272 
9-795  1535 
9.795  1799 

9-795  1063 
9-795  2326 

0 

9-795  2590 

10 

2C 
30 
40 
50 

9-795  2853 
9.7953117 
9.7953381 
9-795  3644 
9-795  3908 

0 

9.7954171 

10 

20 
30 
40 
50 

9-795  4434 
9-795  4698 
9-795  4961 
9-795  5225 
9-795  5488 

0 

9-795  5751 

9.795  6014 
9.795  6278 

9-795  6541 
9.795  6804 
9.795  7067 


9-795  7330 


Cos 


Tang 

9.900  6052 
9.900  6484 
9.9006916 
9.900  7348 
9.9007781 
9.9008213 


9.900  8645 
9.900  9077 
9.900  9509 

9.900  9941 

9.901  0373 
9.901  0805 


9-90^  "37 
9.901  1670 
9.901  2102 
9.901  2534 
9.901  2966 
9.901  3398 


9.901  3830 
9.901  4262 
9.901  4694 
9.901  5126 
9.901  5558 
9-901  5990 


9.901  6422 
9.901  6853 
9.901  7285 
9.901  7717 
9.901  8149 
9.901  8581 


9.901  9013 


9.901  9445 

9.901  9877 

9.902  0309 
9.9020741 
9.902  1172 


9.902  1604 
9.902  2036 
9.902  2468 
9.902  2900 
9.9023332 
9.902  3763 


9.9024195 
9.902  4627 
9-902  5059 
9.902  5490 
9.9025922 
9-902  6354 
9.902  6786 


9.9027217 
9.902  7649 
9.902  8o8i 
9.902  8512 
9.902  8944 


9.902  9376 

9.902  9807 

9.903  0239 
9.9030671 
9.903  H02 
9-903  1534 
9.903  1966 

Cotg 


(1.  c.       Cotg 


d.c 


0.099  3948 


0.0993516 
0.099  3084 
0.099  2652 
0.099  2219 
0.099  1787 


0-099  ^^355 


0.099  0923 
0.099  049' 
0.099  0059 
0.098  9627 
0.098  9195 


0.098  8763 


0.098  8330 
0.098  7898 
0.098  7466 
0.098  7034 
0.098  6602 


0.0986170 


0.098  5738 
0.098  5306 
0.098  4874 
0.098  4442 
0.098  4010 


0.098  3578 


0.0983147 
0.098  2715 
0.098  2283 
0.098  1 85 1 
0.098  1419 


0.098  0987 


0.0980555 
0.0980123 
0.097  9691 
0.097  9259 
0.097  8828 


3.097  8396 


-097  7964 
0.0977532 
0.097  7100 
0.097  6668 
0.097  6237 


0.097  5805 


0.0975373 
0.097  4941 
0.0974510 
0.097  4078 
0.097  3646 


0.097  3214 


0.097  2783 
0.0972351 
0.097  1919 
0.097  1488 
0.097  1056 


0.097  0624 


0.097  0193 
0.096  9761 
0.096  9329 
0.096  8898 
0.096  8466 


0.096  8034 


Tang 


Cos 

9.893  5444 


9-893  5276 
9.893  5109 
9-893  4941 
9-893  4774 
9.893  4606 


9-893  4439 


9.893  4271 
9.893  4103 

9-893  3936 
9.893  3768 
9.893  3600 


9-893  3433 


9-893  3265 
9.893  3097 
9.893  2930 
9.893  2762 
9893  2594 


9.893  2426 


9.893  2259 
9-893  2091 
9-893  1923 
9-893  1755 
9-893  1587 


9-893  1419 


9.893  1251 
9.893  1084 
9.893  0916 
9.893  0748 
9.893  0580 


9.893  0412 


9.893  0244 
9.8930076 
9.892  9908 
9.892  9740 
9.8929572 


9.892  9404 


9.8929236 
9.892  9067 
9.892  8899 
9.8928731 
9.892  8563 


9-892  8395 


9.892  8227 
9.892  8058 
9.892  7890 
9.8927722 
9.8927554 


98927385 


9.6927217 
9.892  7049 
9.8926880 
9.S92  6712 
9.8926544 


9.8925365 
Sin 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


j  20 


5r 


ft22 


38° 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 


9-795  7330 


9-795  7593 
9-795  7857 
9-795  8iio 
9-795  8383 
9-795  8646 


9-795  8909 
9-795  917a 
9-795  9435 
9.795  9697 

9.795  9960 

9.796  0223 
9.796  0486 


9.796  0749 

9.796  lOIi 

9-7961174 
9-796  1537 
9.796  1800 


9.796  1062 

9-796  1325 
9.796  2588 
9.796  2850 
9.796  3113 
9-796  3375 


9-796  3638 
9.796  3900 
9.7964163 
9.796  4425 
9.796  4688 
9.796  4950 


9.7965212 


9-796  5475 
9-796  5737 
9-796  5999 
9.796  6262 
9-796  6524 


9.796  6786 

9-796  7048 
9.796  7310 
9-796  757* 
9.796  7834 
9.796  8097 

9-796  8359 
9.7968621 
9.796  8883 
9.796  9145 
9.796  9407 
9.796  9668 
9-796  9930 


9.7970192 
9-797  0454 
9.7970716 
9-797  0978 
9-797  "39 


9-797  150' 


9.797  1763 
9.797  2024 
9.797  1286 
9.797  2548 
9.797  2809 


9-797  307J 


Cos 


Tang      d.  c.      Cotg 


9.903  1966 
9.903  2397 
9.903  2829 
9.903  3260 
9.903  3692 
9.903  4123 


9-9034555 
9.903  4987 
9.903  5418 
9.903  5850 
9.903  6281 
9-903  6713 
9-903  7144 
9.903  7576 
9.903  8007 
9.903  8439 
9.903  8870 
9-903  9301 


9.904  2753 
9.9043184 
9.9043616 
9.904  4047 
9.9044478 


9.9044910 


9.904  5341 
9.904  5772 
9.904  6204 
9.9046635 
9.904  7066 


9.904  7497 
9.904  7929 
9.904  8360 
9.904  8791 
9.904  9222 
9.904  9654 


9.905  0085 
9-9050516 
9-905  0947 
9.905  1378 
9.905  1 8 10 
9.905  2241 


9.905  2672 

9-905  3103 
9-905  3534 
9-905  3965 
9-905  4397 
9.905  4828 

9.905  5257 


9.905  5690 
9.905  6121 
9.905  6552 
9.905  6983 
9.905  7414 
9.905  7845 


Cotg 


d.c 


0.096  8034 


0,096  7603 
0.096  7171 
0.096  6740 
0.096  6308 
0.096  5877 


0.096  5445 


0.096  5013 
0.096  458a 
0.0964150 
0.096  3719 
0.096  3287 


0.096  2856 


0.096  2424 
0.096  1993 
0.096  1561 
0.096  1130 
0.096  0698 


0.096  0267 


0.095  9836 
0.095  9404 
0.095  8973 
0.095  8541 
0.095  81 10 


0.095  7679 


0.095  7247 
0.095  6816 
0.095  6384 
0-095  5953 
0.095  5521 


0.095  5090 


0.095  4659 
0.095  4228 
0.095  3796 
0-095  3365 
0-095  ^934 


0.095  1503 


0.095  2071 
0.095  1640 
0.095  1209 
0.095  0778 
0.095  0346 


0.094  9915 


0.094  9484 
0.094  9053 
0.094  8622 
0.094  8190 
0.0947759 


0.094  7328 


0.094  6897 
0.094  6466 
0.094  6035 
0.094  5603 
0.0945172 


0.094  4741 


0.0944310 
0.094  3879 
0.094  3448 
0.094  3017 
0.0942586 


0.094  1155 


Tang 


Cos 

9.8925365 


9.8925196 
9.892  5028 
9.8924859 
9.8924691 
9.8924522 


9.8924354 
9.8924185 
9.8924016 
9.8923848 
9.8923679 
9-89135^0 


9891  3341 


9.8923173 
9.892  3004 
9.8922836 
9.892  2667 
9.892  2498 


J2  2329 


9.892  2161 
9.892  1992 
9.892  1823 
9.892  1654 
9.892  1485 


9.892  I316 


9.892  1 148 
9.8920979 
9.8920810 
9.8920641 
9.892  0472 


9.892  0303 


9.8920134 
9.891  9965 
9.891  9796 
9.891  9627 
9.891  9458 


9.891  9289 


9.891  9119 
9.891  8950 
9.891  8781 
9.891  8612 
9.891  8443 


9891  8274 


9.891  8105 
9.891  7935 
9.891  7766 
9.891  7597 
9.891  7428 


9-89^  7158 


9.891  7089 
9.891  6920 
9.891  6750 
9.891  6581 
9.891  6412 


9.891  6242 


9.891  6073 
9.891  5903 

9-891  5734 
9.891  5565 

9-891  5395 


9.891  5226 
Sin 


d.  » 

169 
168 
169 
168 
169 
168 
169 
169 
168 
169 
169 
168 
169 
169 
168 
169 
169 
169 
168 

169 
169 
169 
169 
169 
168 
169 
169 
169 
169 
169 

169 

169 
169 
169 
169 
169 
170 
169 
169 
,69 
169 
169 
169 
170 
169 
169 
169 
170 
169 
169 
170 
169 
169 
170 
169 
170 
169 
169 
170 
169 


5r 


38* 


5a» 


50 


51 


52 


53 


54 


55 


56 


57 


58 


i  ^° 

j  20 

3° 
40 

50 
o 
10 

I  *° 
I  30 

50 
o 

I  ^o 
!  ao 
I  30 
40 
50 
o 
10 
ao 
30 
40 

!  50 


59 


20 

I  30 

40 

50 


60 


Sin 


9.797  3071 


797  6469 
797  6730 
797  6991 
7977253 
977514 


797  7775 


797  8036 
797  8297 
797  8558 
7978819 
797  9080 


797  9341 


97  9602 

797  9863 
7980124 

798  0385 

98  0645 


7973331 
797  3594 
7973856 

7974117 
797  4378 


797  4640 


797  4901 
7975163 
797  5424 
797  5685 
797  5947 


797  6208 


798  ogo6 


7981167 
798  1428 
798  1688 
798  1949 
798  2210 


798  2470 


7982731 
798  2992 
7983252 
7983513 
798  3773 


798  4034 


79»  4294 

7984555 
7984815 

798  5075 
7985336 


7985596 


798  5856 
7986117 
7986377 
798  6637 
798  6897 


7987158 


798  7418 
798  7678 
798  7938 
798  8198 
798  8458 


9.798  8718 
Cos 


Tang 

9905  7845 
9.905  8276 
9.905  8707 
9.905  9138 
9.905  9569 
9.9060000 


9.9060431 


9.906  0862 
9.906  1293 
9.906  1724 
9.906  2155 
9.906  2586 


9.9063017 
9.906  3448 
9.906  3879 
9.9064310 
9.906  4741 
9.9065172 


9.906  8188 
9.9068619 
9.906  9050 
9.906  9480 

9.906  9911 

9.907  0342 


9.907  0773 


9.907  1204 
9.907  1634 
9.907  2065 
9.907  2496 
9.907  2927 


9-9<^  3357 
9.907  3788 
9.9074219 
9.907  4649 
9.907  5080 
9.9075511 


9.907  8525 
9.907  8956 

9.907  9387 
9.9079817 

9.908  0248 
9.908  0678 
9.908  1 109 
9-908  1539 
9.908  1970 
9.908  2401 
9.9082831 
9.908  3262 
9.908  3692 

Cotg 


d.c. 


Cotg 


0.0942155 


0.0941724 
0.0941293 
0.094  0862 
0.094  043 1 
0.094  0000 


0.093  9569 


0.093  Q138 
0.093  8707 
0.093  8276 
0.093  7845 
0.093  7414 


0.093  6983 


0.093  6552 
0.093  61 21 
0.093  5690 
0.0935259 
0.093  4828 


0.093  4397 


0.093  3966 
0.093  3536 
0.093  3'°5 
0.093  1674 
0.093  2243 


0.093  1812 


0.093  1381 
0.093  0950 
0.093  0520 
0.093  0089 
0.0929658 


0.092  9227 


0.092  8796 
0.092  8366 
0.092  7935 
0.092  7504 
0.092  7073 


0.092  6643 


0.0926212 
0.092  5781 
0.0925351 
0.092  4920 
0.092  4489 


0.0924059 


0.0923628 

.30|°-°92  3i97 
2i  I  0.092  2767 
l^  i  0.092  2336 
::„  i  0.092  iQos 


J^Jj  0.092  1044 
I^o  °-09*°6i3 
A2I  i  0-092  0183 
llo  I  0-091  9752 
431 


0.091  9322 


430  ^fil 
0.091 


d.c. 


0.091  8030 
0.091  7599 
0.091  7169 
0.091  6738 


0.091  6308 


Tang 


Cob 


9.891  5226 


9.891  5056 
9.891  4887 
9.8914717 
9.891  4548 
9.891 4378 


9.891  4208 


9.891  4039 
9.891  3869 
9.891  3700 
9.891  3530 
9.891  3360 


9.891  3191 


9.891  3021 
9.891  2851 
9.891  2681 
9.8912512 
9.891  2342 


2172 


9.891  2002 
9.891  1833 
9.891 1663 
9.891  1493 
9.891  1323 


9.891  1153 


9.891  09S3 
9.8910813 
9.891 0643 
9.891  0473 
9.891 0303 


0133 


9.8909963 
9.8909793 
9.8909623 
9.890  9453 
9.8909283 


9.8909113 


9.890  8943 
9.890  8773 
9.890  8603 
9.8908433 
9.890  8262 


9.890  8092 


9.8907922 
9-8907752 
9.890  7582 
9.8907411 
9.8907241 


9.8907071 
9.890  6900 
9.890  6730 
9.890  6560 
9.8906389 
9.8906219 


9.890  6049 


9.8905878 
9.890  5708 
9.8905537 
9.8905367 
9.8905196 
9.890  5016 

Sin 


d. 


170 
169 
170 
169 


169 

170 
169 
170 
170 
169 
170 
170 


1 70 
170 
169 

170 
170 

170 

170 
170 
170 
170 
170 
170 
170 


10 


'  1 


5r 


584 


39" 


Sin 


Tang      d.  c.       Cotg 


Cos 


10 


9.7988718 


9.798  8978 
9.798  9238 

9.798  9498 
9.7989758 
9.7990018 
9.7990178 

9-7990537 

9.799  0797 
9.799  1057 
9.799  1317 
9-799  1577 


9-799  1836 
9.799  2096 
9-799  2356 
9-799  2615 
9.799  2875 
9-7993134 


9-799  3394 


9-799  3654 
9.799  3913 

9-7994173 
9.7994432 

9-799  4691 


9-7994951 


9-799  5210 
9-799  5470 
9.799  5729 
9.799  5988 
9.799  6248 


9-799  6507 


9.799  6766 

9-799  7025 
9.799  7284 

9-799  7543 
9.799  7803 


9.799  8062 

9-799  8321 
9.799  858c 
9.799  8839 
9.799  9098 
9-799  9357 


9-7999616 
9.799  9875 
9.8000134 
9.8000392 
9.8000651 
9.8000910 


9.800  1169 
9.800  1428 
9.800  1686 
9.800  1945 
9.800  2204 
9.800  2462 


9.8002721 
9.800  2980 
9.8003238 
9.800  3497 
9.8003755 
9.8004014 
9.8004272 

Cos 


9.908  3691 
9.908  4123 
9.9084553 
9.908  4$84. 
9.908  5414 
9.908  5845 


9.908  6275 
9.908  6705 
9.908  7136 
9.908  7566 
9.908  7997 
9.908  8427 


9.908  8858 
9.908  9288 

9.908  9718 

9.909  0149 
9.909  0579 
9.909  lOIO 


9.909  1440 
9.909  1870 
9.909  2301 

9-909*731 
9.909  3161 

9-909  359* 


9.909  4022 
9.909  4452 
9.909  4882 
9-909  5313 
9-9095/43 
9.9096173 


9.909  6603 


9.909  7034 
9.909  7464 
9.909  7894 
9.909  8324 
9.909875s 


9-909  9185 
9.909  9615 
9.9100045 
9.910047s 
9.9100906 
9-9101336 


9.910  1766 
9.910  2196 
9.9102626 
9.910  3056 
9.9103486 
9-9103916 


9.9104347 
9.9104777 
9.9105207 
9.9105637 
9.9106067 
9.9106497 
9.9106927 


9.9107357 
9.9107787 
9.9108217 
9.910  8647 
9.910  9077 
9.9109507 


Cots 


0.091  6308 


9.890  5026 


0.091  5877 
0-091  5447 
0.091  5016^ 
0.091  4586 
0091  4155 


9.8904855 
9.8904685 
9.8904514 
9.8904344 
9.8904173 


0091  3725 


9.890  4003 


0.091  329s 
0.091  2864 
0.091  2434 
0.091  2003 
0.091  1573 


9.8903832 
9.8903661 
9.890  3491 
9.8903320 
9.8903149 


0.091  1 142 


9.8901979 


0.091  0712 
0.091  0282 
0.0909851 
0.090  9421 
0.090  8990 


9.890  2808 
9.890  2637 
9.890  2467 
9.890  2296 
9.8902125 


0.090  8560 


9.890  1954 


0.0908130 
0.090  7699 
0.0907269 
0.090  6839 
0.090  6408 


9.890  1783 
9.8901613 
9.890  1442 
9.890  1271 
9.890  1100 


0.090  5978 
0.090  5548 
0.0905118 
0.090  46?T 
0.0904257 
0.090  3827 


9.890  0929 
9.8900758 
9.8900587 
9.8900416 
9.8900245 
9.890  0074 


0.090  3397 


(9903 


0.090  2966 
0.090  2536 
0.090  2106 
0.090  1676 
0.090  1245 


9.8i.9  9732 
9.889  9561 
9.889  9390 
9.889  9219 
9.889  9048 


0.0900815 


18877 


0.090  0385 
0.089  9955 
0.089  9525 
0.089  9094 
0.089  ^664 


9.8898706 
9.889  8535 
9.889  8364 
9.889  8192 
9.889  8021 


0.089  8234 


0.089  7804 
0.089  7374 
0.089  6944 
0.0896514 
0.089  6084 


'7850 


9.8897679 
9.889  7507 
9.8897336 
9.889  7165 
9.889  6994 


0.089  5653 
0.089  5*23 
0.089  4793 
0.089  4363 
0.089  3933 
0.089  3503 


9.889  6822 
9.8896651 
9.889  6480 
9.889  6308 
9.889  6137 
9.889  5966 


0.009  3073 


9-S 


5794 


0.089  2643 
0.089  2213 
0.089  1783 
0.089  1353 
0.089  0923 


9.8iS9  5623 
9.8895451 
9.889  5280 
9.8895108 
9.8894937 


d.  c. 


0.089  0493 


Tiiiu 


9.8894765 
Sin 


50^ 


39' 


5a» 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Sin 

9.8004171 


Tang      d.  c. 


9.8004531 
9.8004789 
9.800  5048 
9.800  5306 
9.8005564 


9.800  5823 


9.800  6081 
9.800  6339 
9.800  6598 
9.8006856 
9.800  71 14 


9.8007371 


9.8007630 
9.800  7888 
9.8008147 
9.800  8405 
9.8008663 


9.8008921 
9.800  9179 
9.800  9437 

9.800  9695 
9.8009952 

9.801  OHO 


9.801  0468 


9.801  0726 
9.801 0984 
9.801  1242 
9.801 1499 
9.801 1757 


9.801  2015 


9.801  2273 
9.801  2530 
9.801  2788 

9.801  3046 

9.801 3303 


9.801  3561 


9.801 3818 
9.801  4076 
9.801  4333 
9.801  4591 
9.801  4848 


9.801  5106 


9.801  5363 
9.801  5620 
9.801  5878 
9.801  6135 
9.801  6392 


9.801  6649 


9.801  6907 
9.801  7164 
9.801  7421 
9.801  7678 
9-8ox  7935 
9.801  8191 


9.801  8450 
9.801  8707 
9.801  8964 
9.801  9221 
9.801  9478 


9.801  9735 


9.9109507 
9.9109937 
9.91 1  0367 
9.9110797 
9.9111227 
9-9"  1657 


9.911  2087 

9-9"»5i7 
9.9112947 

9-9"  3377 
9.911  3806 
9.9114236 


9.91 1  4666 


9.911  5096 
9.9115526 
9.9115956 
9.911  6386 
9.911  6816 


9-9"  7H5 
9.9117675 
9.911  8105 

9-9"  8535 
9.911  8965 
9.9 1 19394 


9-9"  9814 
9.9120254 
9.9120684 
9.912  1114 
9.912  1543 
9.912  1973 


9.912  2403 


9.9122832 
9.912  3262 
9.9123692 
9.9114122 
9^124551 


9.9124981 

9-91^54" 
9.912  5840 
9.9116170 
9.9116700 
9.9117129 


99"  7559 
9.9127989 
9.912  8418 

9.911  8848 
9.9129277 

9.912  9707 


9-9130137 
9.9130566 
9.913  0996 

9913  1425 
9.9131855 
9-9^3  "84 


9-913  2714 
9-9133143 
9-9133573 
9.9134002 

9-913  443^ 
9-9134861 
9.9135191 


430 

430 
430 
430 
430 
430 
430 
430 
430 
429 

430 
430 

430 
430 
430 
430 
430 
429 

430 
430 

430 
430 
429 
430 
430 

430 
430 
429 
430 
430 
429 

430 
430 
430 
429 
430 
430 
429 
430 
430 
429 
430 
430 
429 

430 
429 

430 
430 

429 
430 
429 
430 

4-9 
430 

429 
430 
429 
430 
429 
430 


Cotg 
0.089  0493 


0.089  0063 
0.088  9633 
0.088  9203 
0.088  8773 
38  8343 


0.0887913 


0.088  7483 
0.088  7053 
0.088  6623 
0.08S6194 
0.088  5764 


0.088  5334 


0.06S  4904 
0.088  4474 
0.088  4044 
0.0883614 
0.0883184 


0.088  2755 


0.088  2325 
0.088  1895 
0.088  1465 
0.088  1035 
0.088  0606 


0.088  0176 


0.087  9746 
0.087  9316 

0.087  8886 
0.087  8457 
0.087  8027 


0.087  7597 


0.087  7168 
0.087  6738 
0.087  6308 
0.087  5878 
0.087  5449 


0.087  5019 


0.087  4589 
0.087  4160 
0.087  3730 
0.087  3300 
0.087  2871 


0.087  2441 


0.087  2011 
0.087  158a 
0.087  1151 
0.087  0723 
0.087  0293 


0.086  9863 


0.086  9434 
0.086  9C04 
0.086  8575 
0.086  8145 
0.0867716 


0.086  7286 


0.086  6857 
0.086  6427 
0.086  5998 
0.086  5568 
0.086  5139 


0.086  4709 


Coi 
9.8894765 


889  4594 
8894422 
8894251 
889  4079 
889  3908 


8893736 


„„•  3564 
8893393 
8893221 
889  3049 
889  2878 


8»9  2534 
889  2362 
8892191 

8892019 

889 1847 


8891675 


»89  1503 

8891332 
8891160 
889  0988 
8890816 


889  0644 


889  0472 
889  0300 

8890128 

888  9956 
888  9784 


2706 


!96i2 


888  9440 
888  9268 
888  9096 
888  8924 
8888752 


8580 


888  8408 
8888235 
888  8063 
8887891 
8887719 


888  7547 


888  7374 
888  7202 
888  7030 
8886858 
888  6685 


'6513 


888  6341 
8886168 
888  5996 
888  5823 
8885651 


888  5479 


888  5306 
8885134 
8884961 
888  4789 
"-"4616 


4444 


171 

172 
171 

172 
171 
171 
172 
171 
172 
172 
171 
172 
17a 
17a 
171 
17a 
17a 
17* 
17a 
171 
17a 
17a 
17a 
17* 
17a 
17a 
17a 
172 
172 
172 

172 

172 
172 
172 
172 
172 
172 
T73 
172 
172 
172 
172 

173 

172 
172 
172 
173 
172 
172 

173 

172 
173 
172 
172 

173 
172 
173 

172 

173 

171 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


Cos 


Cotg      1I.C.       Tang    I*      Sir 


50' 


536 


ad** 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Sin 

9.8QI  9735 
9.8oi  9991 
9.801 0248 
9.8oz  0505 
9.80a  0762 
9.801 1019 
9.80a  1176 


9.80a  1532 
9.80a  1789 
9.802  2046 
9.802  2303 
9.802  2559 


9.802  2816 
9.802  3073 
9.802  3329 
9.8023586 
9.802  3842 
9.802  4099 


9.8024868 
9.8025125 
9.8025381 
9^025637 


9.802  5894 
9.8026150 
9.802  6406 
9.802  6663 
9.8026919 
9.802  7175 


9.8027431 


9.802  7687 
9.802  7944 
9.802  8200 
9.802  8456 
9.8028711 


9.802  8968 
9.802  9224 
9.802  9480 
9.8029736 

9.802  9992 

9.803  0248 


9.803  0504 
9.803  0759 
9.803  1015 
9.803  1271 
9.803  1527 
9^8031783 


9.803  2038 
9.803  a294 
9.803  2550 
9.803  2805 
9.803  3061 
9803  33 it? 
9.803  3572 


9.803  3828 
9.803  4083 
9.8034339 
9.803  4594 
9.803  4850 
9-8035105 


Tans 


99»3  5^9' 


d.c. 


9.913  5720 
9.913  6150 
9.913  6579 
9.913  7009 
9.9137438 


99»3  7868 
9.913  8297 
9.9138726 

9.913  9156 

9-913  955^5 

9.914  0015 


9-9^4  3449 
9.9143879 
9.9144308 
9-9H4737 
9-9H5't67 


9914559^ 
9.914  6025 
9.9146454 
9.9146884 

9-914  7313 
9.9147742 


9.914  8171 


9.914  8601 
9.9149030 
9.9149459 
9.9149888 

9.915  0318 


9-9^5  33^^ 
9-915  3751 
9.915  4i8o 
9.915  4609 
9.915  5038 
9.915  5467 


9-9155896 
9.9156325 
9.915  6754 
9.915  7184 
9.915  7613 
9  9 1 5  804^ 


9-915  847X 
9.915  8900 

9.915  932Q 
9.9159758 
9.9160187 

9.916  0616 
9-916  104s 


Cotg 

0.086  4709 


0.086  4280 
0.086  3850 
0.086  3421 
0.086 1991 
0.086  256a 


0.086 1132 


0.086  1703 
0.086 1274 
0.086  0844 
0.086  0415 
0.085  9985 


0.085  9556 
0.085  9^27 
0.085  8697 
0.085  8268 
0.085  7839 
0.085  74°9 


0.085  6980 


0.085  6551 
0.085  6121 
0.085  569a 
0.085  5^63 
0.085  4833 


0.085  4404 


0.085  3975 
0.085  3546 
0.085  3 1 16 
0.085  2687 
0.085  2258 


0.085  ^829 


0.085  1399 
0.085  0970 
0.085  °54^ 
0.085  01 12. 
0.084  9682 


0.084  9253 


0.084  8824 
0.084  8395 
0.084  7966 
0.084  7537 
0.084  7107 


0.084  6678 


0.084  6249 
0.084  5820 
0.084  5391 
0.084  4962 
0-0844533 


0.0844104 


0.0843675 
0.084  3246 
0.0842816 
0.084  ^387 
0.084  1958 


0.084  15-9 


0.084  1 100 
0.0840671 
0.0840242 
0.083  98'3 
0.083  9384 


0.083  8955 


Cos 
9-888  4444 


9.8884271 
9.888  4099 
9.888  3926 
9-8883753 
9.8883581 


9.888  3408 


9.8883235 
9.888  3063 
9.888  2890 
9.888  2717 
9.888  2545 


9.888237a 
9.8882199 
9.888  2026 
9.888  1854 
9.888  1681 
9.888  1508 


9.8881335 


9.888  1162 
9.8880989 
9.8880817 
9.888  0644 
9.8880471 


10298 


9.888  0I25 
9.8879952 
9.8879779 
9.887  9606 
9-8879433 


9.8879260 


9.887  9087 
9.8878914 
9.887  8741 
9.8878567 
9.887  8394 


9.8878221 


9.887  8048 

9.8877875 
9.887  7702 
9.887  7528 
9-8877355 


7182 


9.887  7009 
9.8876835 
9.8876661 
9.887  6489 
9.8876315 


9.887  6142 


9-8875969 
9.887  5795 
9.887  5622 
9.887  5449 

9-887  5'-75 


5102 


9.887  4918 
9.8874755 
9.8874581 
9.887  4408 
9-887  4--34 


9.887  4061 


173 
171 
173 
173 
172 
173 
173 
172 
173 
173 
172 

J173 

173 

173 
172 

173 
173 

173 
173 

173 

172 

173 
173 
173 
173 

173 
173 

173 

173 
173 

173 

173 
173 
174 
173 
173 
173 
173 
^73 
174 
173 
173 
173 
174 
173 
173 
174 
173 
173 

174 
173 

173 

174 
173 
174 
173 
174 
173 
174 
173 


C08 


d.         Cotg       d.  c.      Tang 


Sin 


50° 


39" 


)97 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


5° 


Sin 

9803  5  to5 


9.803  5361 
9.803  5616 
9.8035871 
9.803  6127 
9.803  6382 


9.803  6637 
9.803  6893 
9.803  7148 
9.803  7403 
9.803  7658 
9-^03  7913 
9.803  8168 


9.803  8424 
9.803  8679 
9.803  8934 
9.803  9189 
9.803  9444 


9.803  9699 

9.803  9954 

9.804  0209 
9.804  0464 
9.8040718 
9.8040973 


9.804  1228 


9.804  1483 
9.804  1738 
9.804  1992 
9.804  2247 
9.804  2502 


9.8042757 


9.804  301 1 
9.804  3266 
9.8043520 
9-804  3775 
9.804  4030 


9.804  4284 
9.8044539 
9.8044793 
9.804  5047 
9.804  5302 
9-8045556 
9.8045811 


9.804  6065 
9.8046319 
9.8046574 
9.804  6828 
9.804  7082 


9.8047336 
9.804  7591 
9.804  7845 
9.804  8099 
9.804  8353 
9.804  8607 


9.804  8861 
9.804  9115 
9.804  9369 
9.804  9623 

9.804  9877 

9.805  GIJI 
9.805  0385 

C08 


Tang   d.  c. 


9-9'6  1045 
9.916  1474 
9.916  1903 
9.9162332 
9.916  2761 
9.916  3190 


9.916  3618 
9.9164047 
9.9164476 
9.916  4905 
99165334 
9.9165763 


9.916  6192 
9.916  6621 
g.916  7050 
9.9167479 
9.916  7907 
9.916  8336 


9.916  8765 

9-9«6  9i94 

9.916  9623 
9.9170052 

9.917  0480 
9.917  0909 


9-9171338 
9.917  1767 
9.917  2196 
9.917  2624 
9-9173053 
9.917  3482 


9.917391 


9.9174339 
9.9174768 
9.9175197 
9.9175626 
9.9176054 


9.9176483 


9.9176912 
9.917  7340 
9.917  7769 
9.917  8198 
9.917  8626 


9-9179355 
9.9179484 
9.9179912 
9.9180341 
9.9180770 
9.918  1198 
9.918  1627 


9.9x82055 
9.918  2484 
9.9182913 
9.9183341 
9.9183770 


9.9184198 
9.9184627 
9.9185055 
9.918  5484 
9.918  5912 
9.9186341 


9.918  6769 
Cotg 


Cotg 
0.083  8955 


0.083  8526 
0.083  8097 
0.083  7668 
0.083  7239 
0.083  6810 
0.083  6382 


0.083  5953 
0.083  5524 
0.083  5095 
0.083  4666 
0.083  4237 


0.083 


0.083  3379 
0.083  ^950 
0.083  2521 
0.083  2093 
0.083  1664 


0.083  1235 


0.083  0806 
0.083  0377 
0.082  9948 
0.0829520 
0.082  9091 


0.082  8662 


0.082  8233 
0.082  7804 
0.082  7376 
0.082  6947 
0.0826518 


0.082  6089 


0.082  5661 
0.0825232 
0.082  4803 
0.0824374 
0.082  3946 


0.082  3517 


0.082  3088 
0.082  2660 
0.082  2231 
0.082  1802 
0.082  1374 


0.082  0945 


0.0820516 
0.082  0088 
0.081  9659 
0.081  923a 
0.081  8802 


0.081  8373 


0.08 1  7945 
0.081  7516 
0.081  7087 
o.o8i  6659 
0.081  6230 


0.081  5802 


0.081  5373 
0.08 1  4945 
0.081  4516 
0.081  4088 
0.081  3659 
0.081  3231 


Cos 
9.8874061 


9.887  3887 
9.887  3713 
9.8873540 
9.887  3366 
9.8873193 


9.887  3019 


9.887 1845 
9.887  Z671 
9.887  2498 
9.887  2324 
9.887  2150 


9.887  1977 


9.8871803 
9.887  1629 
9.887  1455 
9.887  1281 
9.887  H07 


9.8870934 


9.8870760 
9.8870586 
9.8870412 
9.8870238 
9.8870064 


19890 


9.886  9716 
9.886  9542 
9.8869368 
9.8869194 
9.886  9020 


9.886  8846 


9.886  8672 
9.886  8498 
9.886  8324 
9.886  8149 
9.886  7975 


9.886  7801 


9.886  7627 
9.886  7453 
9.8867278 
9.886  71^4 
9.886  6930 


9.8866756 


9.8866581 
9.886  6407 
9.886  6233 
9.886  6058 
9.886  5884 


9.886  5710 


9.8865535 
9.8865361 
9.8865186 
9.886  501S 
9.886  4837 


9.8864663 


d.c. 


Tang 


9.8864488 
9.8864314 
9.8864139 
9.886  3965 
9.886  3790 
9.8863616 

Sin 


174 
174 
175 
174 
174 
»74 
>74 
175 
174 
174 
174 
175 
174 
174 
175 
174 
174 
175 
174 
175 
174 
175 
174 
175 
174 
175 
174 
175 
174 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


20 


50^ 


5a« 


39* 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 
9.805  0385 


9.805  0639 
g.805  0893 
9.805 1147 
9.805 1401 
9-805  ^654 


9.805 


9.805  2162 
9.805  2416 
9.805  2669 
9.805  2923 
9.8053177 


9.805  3430 


9.805  3684 
9.805  3937 
9.805  4191 
9.805  4445 
9.805  4698 


9.8054951 


9.805  5205 
9.805  5458 
9.805  5712 
9.805  5965 
9.805  6218 


9.805  6472 


9.805  6725 
9.805  6978 
9.805  7232 
9.805  7485 
9.805  7738 


9.805  "7991 


Tang      d.  c 


9.805  8244 
9.805  8497 
9.8058751 
9.805  9004 
9.805  9257 


9.805  9510 


9.805  9763 
9.8060016 
9.8060269 

9.806  0522 
9.806  0774 


9.806  1027 


9.806  1280 
9.806  1533 
9.806  1786 
9.806  2039 
9.806  2291 


9.806  2544 


9.806  2797 
9.806  3049 
9.806  3302 
9-8063555 
9.806  3807 


9.806  4060 


9.8064312 
9.806  4565 
9.8064817 
9.806  5070 
9.8065322 


9.8065575 
Cot 


i54 
»54 
154 
254 

153 
254 
254 

254 
253 

254 
254 
253 
254 
253 
254 
254 
253 
253 
254 
253 
254 
253 
253 
254 
253 
253 
254 
253 
253 
253 

253 

253 
254 
253 
253 
253 
253 
253 
253 
253 
252 

253 
253 
253 
253 
253 
152 

253 
253 
252 
253 
253 
252 
253 
252 

253 
252 

253 
252 
253 


9.918  6769 
9.918  7198 
9.918  7626 
9.918  8055 
9.918  8483 
9.918  8912 


9.918  9340 
9.9189769 
9.9190197 
9.9190626 

9.919  1054 
9.919  1483 
9.919  1911 


9.919  2339 
9.919  2768 
9.9193196 
9.9193625 
9-9^9  4053 


9.9194481 


9.9194910 
9-9195338 
9.9195766 
9.9196195 
9.919  6623 


99^97051 
9.919  7480 
9.9197908 
9.9198336 
9.919  8765 
9.919  9193 


9.919962 


9.920  0049 
9.920  0478 
9.9200906 
9.920  1334 
9.920  1762 


9.9204760 


9.9205188 
9.9205616 
9.920  6044 
9.920  6473 
9.9206901 


9.920  7329 


9.920  7757 
9.9208185 
9.9208613 
9.920  9041 
9.920  9469 


9.920  < 


Cotg 


d.c, 


Cotg 

|o.o8i  3231 


0.081  2802 
0.08 1  2374 
0.081  1945 
o.oSi  1517 
0.081  1088 


0.081  0660 


0.081  0231 
0.080  9803 
0.080  9374 
0.080  8946 
0.0808517 


0.080  8089 


0.0807661 
0.0807232 
0.080  6804 
0.080  6375 
o.o8o  5947 


0.0805519 


0.080  5090 
0.080  4662 
0.080  4234 
0.080  3805 
0.080  3377 


0.080  2949 


0.080  2520 
0.080  2092 
0.080  1664 
0.080  1235 
0.080  0807 


0.0800379 


0.0799951 
0.079  9522 
0.079  9094 
0.079  8666 
0.079  8238 


0.079  7809 


0.0797381 
0.079  6953 
0.079  6525 
0.079  6096 
0.079  56^8 


0.079  5240 


0.0794812 
0.0794384 
0.0793956 
0.079  3527 
0.079  3099 


0.079  2671 


0.079  2243 
0.079  1815 
0.079  1387 
0.079  0959 
0.0790531 


0.0790102 


0.078  9674 
0.078  9246 
0.078  8818 
0.078  8390 
0.078  7962 


Cos 

9.8863616 


9.886  3441 
9.886  3266 
9.886  3092 
9.886  2917 
9.886  2743 


9.886  2568 


9.886  2393 
9.886  2218 
9.886  2044 
9.886  1869 
9.886  1694 


1519 


9.88&  1344 
9.886  II70 
9.886  0995 
9.886  0820 
9-886  0645 


10470 


9.886  0295 
9.886  0120 
9-885  9945 
9.885  9770 
9-885  9595 


9.885  9420 


9.885  9245 
9.885  9070 
9.885  8895 
9.885  8720 
9.885  8545 


9.885  8370 


9.885  8195 
9.885  8020 
9.885  7845 
9.885  7669 
9.885  7494 


9^8857319 


9.885  7144 
9.885  6969 
9.885  6793 
9.8856618 
9-885  6443 


9.885  6267 


9.885  6092 
9.885  5917 
9.885  5741 
9.885  5566 
9.885  5391 


9.885  5215 


9.885  5040 
9.S85  4864 
9.885  4689 
9.8854513 
9-8854338 


9.885  4162 


0.078  7534 
Tang 


9.885  3987 
9.885  38H 
9.885  3636 
9.885  3460 
9.885  3284 


9.8853109 
Siu 


175 

175 
174 

175 
174 
175 
175 

175 

174 

175 
175 
175 
175 
174 
175 
175 
175 
175 
175 
175 
175 
175 
17s 
175 
175 
175 
175 
175 
175 
175 

175 

175 
175 
176 

175 
175 

175 

176 

175 

175 
176 

175 

175 
176 

175 
175 
176 

175 
176 

l?e 

175 
176 

176 
176 
175 


50' 


39^ 


629 


50 


I  51 


52 


53 


54 


55 


58 


59 


fiO 


Siu 

9-8ofe  5575. 
9.806  5827 
9.806  6080 
9.806  6332 
9.806  6584 
9.S066837 


9.806  7089 


9.806  7341 
9.806  7593 
9.806  7846 
9.806  8098 
9.806  8350 


9.806  8602 


9.806  8854 
9.806  9106 
9.8069358 
9.806  9610 
9.806  9862 


9.807  0114 


9.807  0366 
9.807  0618 
9.807  0870 
9.807  1122 
9.807  1374 


9.807  1626 


9.807  1877 
9.807  2129 
9.807  2381 
9.807  2633 
9.807  2884 


9.807  3136 


9.807  3388 
9.807  3639 
9.807  3891 
9-8074143 
9-807  4394 
9.807  4646 


I  "• 

252 

253 
252 

252 

253 
252 

252 

252 

^53 
252 
252 
252 
252 
252 
252 
252 
252 
252 
252 
252 
252 
252 
252 
252 
251 
I  252 
252 
252 
251 
252 

252 

251 

252 
252 
251 
252 


9.807  4897 
9.807  5149 
9:807  5400 
9.807  5652 
9.807  5903 


9.8076154 


9.807  6406 
9.807  6657 
9.807  6908 
9.807  7160 
9.807  741 1 


9.807  766: 


9.807  7913 
9.807  8164 
9.807  8416 
9.807  8667 
9.8078918 


9.807  9169 


9.807  9420 
9.8079671 

9.807  9922 

9.808  C175 
9.808  0424 


9.808  0675 


Tun},' 
9.921  2466 


9.9:1  2894 
9-9-1  3322 
9.921  3750 
9.921  4178 
9.921  4606 


9-9^1  5034 
9.921  5462 
9.921  5S90 
9.921  6318 
9.921  6746 
9.921  7174 


9.921  7602 


9.921  8030 
9.921  8458 
9.921-8886 
9.92T  9314 
9-9-1  9742 


9.922  0170 


9.9220598 
9.922  1025 
9.922  1453 
9.922  i88i 
9.922  2309 


9.9222737 


9.9223165 
9.922  3593 

9.9224020 
9.922  444S 
9.922  4S76 


9.9225304 


9.9225732 
9.922  6160 
9.9226587 
9.9227015 
9-922  7443 


9.922  7871 

9.922  8299 
q.922  8726 
9.9229154 
9.9229582 

9.923  poio 


9-923  0437 
9.923  0865 
9.923  1293 
9.923  1720 
9.923  2148 
9.923  2576 


9.923  3004 
'9.9233431 

9-923  3859 
9.923  4287 
9.9234714 
9.923  5142 


I   Cotg 
0.078  7534 


0.078  7106 
C.078  6678 
0.078  6250 
0.078  5822 
0-078  5394 


0.07S  4966 


0.0784538 
0.078  41 10 
0.078  3682 
0.078  3254 
0.078  2826 


0.078  2398 


0.078  1970 
0.078  1542 
0.078  1 1 14 
0.078  0686 
0.0780258 


C.077  9830 


0.077  9402 
0.077  ^975 
0.077  8547 
0.077  81 19 
0.077  7691 


0.077  7263 


0.077  6835 
0.077  6407 
0.077  5980 
0-077  5552 
0.077  5124 


0.077  4696 


0.0774268 
0.077  3840 
0.077  3413 
0.077  2985 
0.077  2557 


0.077  2129 


0.077  1 701 
0.077  1274 
0.077  0846 
0.0770418 
0.076  9990 


0.076  9563 


0.076  6569 
0.076  6 141 
0.076  5713 
0.076  5286 
0.0764858 


0.076  4430 


0.076  4003 
0.076  3575 
0.076  3148 
0.076  2720 
I  0.076  2292 


I  0.076  1865 


Co.s 


9.885  3109 


9-885  2933 
9.885  2758 
9.885  2582 
9.885  2406 
9.885  2230 


9-885  2055 


9.885  1879 
9.885  1703 
9.885  1527 
9-8851352 
9.885  1176 


9.885  1000 


9.885  0824 
9.885  0648 
9.8S5  0472 
9.885  0297 
9.885  0121 


-9945 


9.884  9769 

9-8849593 
9.8849417 
9.884  9241 
9.884  9065 
9.884  8889 


9.8848713 
9.8848537 
9.884  8360 
9.8848184 
9.884  8008 


9.8847832 


9.8847656 
9.884  ':48o 
9.884  7304 
9.8S47127 
9.8846951 


9.8846775 


9.8846599 
9.884  6422 
9.8846246 
9.884  6070 
9-884  5893 
9.8845717 


9.884  5541 
9.8845364 
9.8845188 
9.8845011 
9-8844835 


9.8S4  2540 


.76 

175 

176 

176 

176 

175 

176 

176, 

176 

175 
176 
176 
176 
176 
176 

176 
176 
176 
176 
176 

176 

176 
176 
176 
176 

177 
176 
176 
176 

176 

176 

176 

177 

''\ 

176 

176 

I76 
176 
17- 
176 
176 

176 
17- 
176 
176 

177 
176 
177 
176 

177 

177 

176 

177 
1-6 


10 


Cots;   d.  c.   Tanj; 


50^ 


Sin 


930 


40° 


10 


Sin 

9.808  0675 
9.808  0926 
9.808  1 177 
9.808  1428 
9.808  1678 
9.808  1929 


2180 


9.808  2431 
9.808  2682 
9.808  2932 
9.8083183 
9.808  3434 


9.808  3684 
9.808  3935 
9.8084186 
9.808  4456 
9.808  4687 
9.8084937 


9.8085188 


9.808  5438 
9.8085689 
9.8085939 
9.808  6189 
9.808  6440 


9.808  6690 
9.808  6940 
9.808  7191 
9.808  7441 
9.808  7691 
9.S08  7941 


9.808  8192 


9.808  8442 
9.808  8692 
9.808  S942 
9.808  9192 
9.808  9442 
9.808  9692 


9.808  9942 
9.8090192 

9.809  0442 
9.809  0692 
9.809  0942 


9.809  1192 
9.809  1442 
9.809 1692 
9.809 1942 
9.809  2191 
9.809  2441 


9.809  2691 
9.809  2941 
9.809  3190 
9.809  3440 
9.809  3690 
9.809  3939 
9.8094189 


9.809  4439 
9.8094688 
9.8094938 
9.809  5187 
^^8o9_5437 
9.809  sG^b 

Cos 


Tang 

9-9^3  8^35 
9.923  8563 
9.923  8990 
9.923  9418 

9.923  9846 
9.9240273 

9.924  0701 


9.9241128 
9.9241556 
9.924  1983 
9.924  2411 
9.924  2838 


9.9243266 
9.9243693 
9.924  4121 
9.924  454S 
9.9244976 
9-9^4  5403 
9-9^5831 


9.9246258 
9.9246686 
9.924  71 13 
9.9247541 
9.924  7968 


9.925  0960 


9.925  1387 
9.925  1815 
9.925  2242 
9.925  2670 
9.925  3097 


9-9^5  35H 
9-9^5  395^ 
9-9^5  4379 
9.925  4806 
9.925  5233 
9.925  5661 


9.925  6088 


9-9^5  (^515 
9.925  6943 
9.925  7370 
9.925  7797 
9-9^5  ^"5 


99^5  ^^652 
9.925  9079 

9.925  9506 

9925  9933 
9.9260361 

9.926  0788 


9.926  1215 
9.926  1642 
9.926  2070 
9.926  2497 
9.926  2924 
9.9263351 


9.9263778 


Cote 


d.  c.       Cotg 


d.  c 


0.076  1865 


0.076  1437 
0.076  lOIO 
0.076  0582 
0.076  0154 
0.075  97-7 


0.075  9299 


0.075  ^^7^ 
0.075  8444 
0.075  8017 
0.075  7589 
0.075  7'^^ 


0.075  6734 

0.075  ^3°7 
0.075  5879 
0-075  545^ 
0.075  5024 
0-075  4597 
0.075  4^^9 


0.075  374i 
0.075  33  H 
0.075  £887 
0.075  2459 
0.075  2032 


0.075  ^^°4 


0.075  "77 
0.075  0750 
0.075  0322 
0.074  9895 
0.074  9467 


0.074  9040 


0.0748613 
C.0748185 

0.0747758 
0.074  7330 
C.074  6903 


0.074  6476 


0.074  6048 
0.074  5621 
0.0745194 
0.074  4767 
0.C744339 


0.074  3485 
0.074  3057 
0.074  2630 
0.074  2203 
00741775 


0.074  1348 


0.0740921 
0.074  0494 
0.074  0067 
0.073  9639 
0.073  9-12 
ao73"8785 


0.073  8358 
0.073  7930 

0.073  7503 
0.073  7076 
0.073  6649 
0.073  6222 

Tang 


Cos 


9-884  254^: 


9.884  236-, 
9.8842186 

9.884  2CI0 
9.8841833 
9.884  1656 


9.884  1479 


9.864  1303 
9.884  II26 
9.884  0949 
9.8840772 
9.8840595 


9.8840418 


9.8840241 
9.8840065 
9.883  9888 
9.883  97II 

9-883  9534 


S3  935" 


9.8839180 
9.883  9003 
9.883  8826 
9.883  8649 
9.883  8472 


8294 


9-8838117 
9.883  7940 
9.883  7763 
9.8837586 
9.883  7409 


9.883  723: 


9.883  7054 
9.883  6877 
9.883  6700 
9.883  6523 
9.883  6345 


9.883  6168 


9.883  5991 
9-883  5813 
9.883  5636 
9-883  5459 
9.883  5281 

9-883  5104 


9.883  4927 
9.883  4749 
98834572 
9.883  4394 
9.8834217 


9.883  4039 


9.883  3862 
9.883  3684 
9-883  3507 
9-883  33^-9 
9883  3'5i 


9.883  2974 


9.SS3  2796 
9.883  2619 
9.883  2441 
9.8S3  2263 
9.883  2086 


9.883  1908 

Siu 


40 


60 


49^ 


40^ 


681 


10 


11 


12 


14 


15 


IG 


17 


18 


19 


20 


Sin 

9.809  5686 
9.809  5936 
9.809  6 1 S5 
9.809  6434 
9.809  6684 
9.809  6933 
9.809  718; 
9.809743; 
9.8097681 
9.809  7930 
9.809  8179 
9.809  8429 
9.809  86^ 


9.809  8927 
9.809  9176 
9.809  9425 

9.809  9674 
9^8099923 
9.8100172 
9.8100421 
9.8100670 
9.8100919 

9.810  1 168 
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0.060  5393 
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186 
1S6 
186 
185 
186 
186 
1S6 
186 
186 
187 
186 
1S6 
1.86 
186 
186 
186 
i86 
1 87 
186 
186 
186 
187 

0 

SO 
40 
30 

20 
10 
0 

50 
40 
30 
20 
10 
0 

SO 
40 
30 
20 
10 
0 

SO 
40 
30 
20 
10 
0 

50 
40 

30 
20 
10 

0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 

30 
20 
10 
0 

50 
40 
30 
so 
10 
0 

50 

40 

30 

20 
10 
0 

40 
39 
38 
37 
3« 
35 
34 
33 
32 
31 
30 

9.8198564 
9.8198803 
9.819  9043 
q.8199282 
9.819  9521 

9-944  3044 
9.944  3468 
99443893 

'••0444317 
9V44  4742 

0.055  6956 
0.055  6532 
0.055  6107 
0.055  5683 
0.055  5=58 

9.875  5520 

9-875  5335 
9.8-55150 

9.8754965 
9-875  4':-9 

9.819  9761 

9.9445166 

0.055  4S34 

9-8754594 

9.8200000 
9.8200239 

g. 820  0478 
9.8200717 
9.8200956 

9-944  5591 
9.944  6016 
9-944  6440 
9.944  6865 
9.944  7189 

0.055  4409 
0.055  39S4 
0.C55  3560 

0-0553135 
0.055  2711 

9.875  4409 

9-875  4==3 
9.87s  4038 

9-8753853 
9-875  3667 

9.820  1196 

'^•9447714 

0.055  ==86 

9.875  3482 

9.820  1435 
9.820  1674 
9.820  1913 
9.8202152 
9.8202391 

f;.944Sx38 
0.9448563 
9.944  8987 
9.9449412 

9.9449836 

0.055  1862 

0-055  1437 
0.055  1013 
0.055  0588 
0.055  0164 

9-875  3=9V 
9.875  3111 
9.875  =9=6 
9-875  =740 
9-875=555 

9.8202630 

9.945  0261 

0.054  9739 
0.0549315 
0.054  8890 
0.054  8466 
0.054  8042 
0.0547617 

9.875  2369 

9.8202869 
9.8203108 
9.8203347 
9.S203585 
9.820  3824 

9.945  0685 
9.945  mo 
9-945  1534 
9-945  1958 
9.945  2383 

9.875  2184 
9-875  1998 
9.875  '813 
9.875  1627 
9.875  1441 

9.8204063 
g.8204302 
9.8204541 
9.820  475^0 
9.820  501S 
9.820  5257 

9.945  2807 

0.0547193 

9.875  1256 

9-945  3-3^ 
9.945  3656 
9.9454081 
9-945  4505 
9-945  4930 

0.054  6768 
0.054  6344 
0.0545919 
0.054  5495 
0.054  5070 

g.875  lo-o 
g.875  0884 
9-875  0699 
9.8750513 
9.87503:7 

9.820  5496 

9-945  5354 

0.0544646 

9.S750142 

9.820  5734 
9.8205973 
9.8206212 
9.820  6450 
9.820  66S9 

9-945  5778 
9.945  6203 
9-945  6627 
9-945  7052 
9-945  7476 

4=5 

424 

4=5 
4=4 
4=4 
4=5 
4=4 
4=5 
4=4 
4=4 
4=5 
424 
4=4 
4=5 
4=4 
4=4 
4=5 
4=4 
4=4 
4=5 
4=4 
4=4 
4=5 
424 

4=4 
4=4 

4=5 

0.0544222 
0-054  3797 
0.0543373 
0.054  2948 
0.0542524 

9.874  9956 
9.8749770 
9.8749584 
9.8749399 
9.8749213 

9.8206927 
9.8207166 
9.820  7404 
9.820  7643 
9.820  7881 
9.8208120 

9.945  7900 

0.054  2100 

9-87490=7 

9-945  83-5 
9.945  8749 
9-945  9174 

9.945  9598 
9.9460022 

9.946  0447 

0.054  1675 
0.054  1 25 1 

0.0540826 
0.054  0402 
0-053  9978 

9.874  8841 
9.874  S655 
9-874  8469 
9.874  8283 
9.874  8097 

9.8208358 

0-053  9553 

9-874791  = 

9.820  8597 
9.820883c 
9.820  907i 
9.8209312 
9.8209550 
9.8209788 

9.9460871 
9.946  1295 
9.946  1720 
9.946  2144 
9.946  2568 

0.0539129 
0.053  8705 
C.053  8280 
0.053  7856 
0.053  7432 

9.874  77=6 
9.874  7540 
9-8747354 
9.8747168 
9.874  69S2 

9.946  2993 

9-946  34  s  7 
9.946  3841 
9.946  4266 
9.9464690 
9.9465114 

0.053  7007 

9.8746795 

9.821  0026 
9.8210265 
9.8210503 
9.821  0741 
9.8210979 
_9.S2i  I2I7 
9.821  1455 
9.821  1694 
9.82r  u)-z 
9.821  2170 
9.821  24C8 

0.053  6583 
0.053  6159 
0.053  5734 
0.05 3  5310 
0.053  4886 

0^3  4^1 
0.0534037 
0.0533613 
0.053  3^89 
0.053  2764 
0.0532340 

9.874  6609 
9-874  64=3 
9.8746237 
9.8746051 
9.8745865 

9-9465539 

9.874  5679 

9.946  5963 
9.946  6387 
9.946  68 1 1 
g.946  7236 
9.946  7660 

9-874  5493 
9-87^5306 
9.8-45120 
9.8744934 
9.874  4748 

9.821  1646  j    ' 

9.94680841  '    '  j  0.053  1916 

9-8744561 

'    i   " 

Cos         i    .1. 

Cotg 

d.c.j     Tan- 

Sin 

d. 

" 

48*= 


4r 


639 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


Sin 

9.821 2646 
9.8272884 
9.821 3122 
9.821 336c  I 
9.8213597} 

9-^^'  3^35  i 


9.821  4073 
9.821  4311 
9.821  4549  I 
9.821  4787 
9.821  5024 
9.821  5262 


9.821  5500 


9.821  5738 
9.821  5975 
9.821  6213 
9.821  6451 
9.821  6688 


9.821  6926 


9.8217163 
9.821  7401 
9.821  7638 
9.821  7876 
9.821  S113 


9.8218351 


9.821  8588 
9.821  8825 
9.821  9063 
9.821  9300 
9.S219538 


9.821  9775 


9.822  C012 
9.822  0249 
9.822  0487 
9.8220724 
9.8220961 


9.822  1198 


9^22  1435 
9.822  1672 
9.822  1910 
.n.S:2  2147 
9.822  2384 


9.8224279 
9.8224516 
9.8224753 
9.822  4990 
9.822  5226 


9.822  5462 
9.822  5700 
9.S22  5937 
9.822  6173 
9.8226410 
9.8226646 
9.822  6S83 

Cos 


'I'ang 

9.946  S084 

9.946  8509 
9.9468933 
9.9469357 
9.9469781 

9.947  c2o6 


9.947  0630 
9.947  1054 
9.947  1478 
9.947  1902 
9.947  2327 
9.947  27 5j^ 
9-9473175 


9-947  3599 
9.947  4024 

9-947  444^ 
9.9474872 
9.947  5296 


9.947  57-0 


9.9476144 
9.947  6560 
9-947  6993 
9-947  74«- 
9.947  7841 


9-947  8-65 
9.947  86S9 
9-947  91 14 
9-9479535^ 

9.947  9962 

9.948  03S6 


9.948  0810 


9.948  1234 
9.948  1658 
9.948  2082 
9.948  2506 
9.9482931 

9-9483355 


9-9483779 
9.948  4203 
9.948  4627 
9.9485051 
9-948  5475 


9.948  5899 
9.9486323 
9.948  6747 
9.948  7171 
9-948  7595 
9.948  8019 

9.948  8447 


9.948  8867 
9.9489291 
9.9489715 
9.9490139 
9.9490563 


9-949  <^9 


9.949  141 1 
9-949  1835 
9.949  2259 
9-949  2683 
9.9493107 

9-949  353' 
Cot!:r 


d.c 


Cotg 

0.053  1916 
0.053  1491 
0.053  1067 
0.053  0643 
0.053  0219 
0.052  9794 


0.0529370 


0.052  8946 
0.052  8522 
0.052  8098 
0.052  7673 
0.0527249 


0.052  6825 
0.052  6401 
0.0525976 
0.0525552 
0.052  5128 
0.0524704 


0.0524280 


0.052  3856 
0.0523431 
0.052  3007 
0.052  2583 
0-05^  -159 


0-052.1735 
0.05  2  1 3 1 1 
o  052  0886 
0.052  0462 
0.052  003S 
0.051  9614 


0.051  9190 


0.051  8766 

0.051  S342 

0.051  7918 
0.051  7494 
0.051  7069 


0.051  6645 


C.051  6221 
0.051  5797 
0.051  5373 
0.0514949 

0.0514525 


0.051  4101 


0.051  3677 
0.051  3253 
0.051  2829 
0.051  2405 
0.051  1981 


0.051  1557 


0.051  1133 

0.051  0709 
0.C51  02S5 
0.0509861 
0.0509437 


0.05c  9013 


0.C5C  8589 
0.050  8165 
0.0507741 
0.C507317 
I  0.050  6893 


I  0.050  6469 


C08 

9:874_456i 

9.8744375 
9.8744189 
9.874  4003 
9.8743816 
9.874  3630 


9:8j43443_ 
9-8743157" 
9.8743071 
9.874  28S4 
9.874  2698 
9.8742511 


9-874-3-5 
9.8742138 
9.8741952 
9.874  1765 
9.8741579 
9-874  ^39- 


9.874  1205 


9.874  1019 
9.8740832 
9.8740646 
9.8740459 
9.8740272 


9.874  0085 


9.873  9899 
9.8739712 
9-873  9525 
9-8739338 
9.873915- 


9.873  8965 


9.873  8778 
9.8738591 
9.873  8404 
9-873  8217 
9.873  8030 

"9^873!^ 
9-873  7657 
9.873  7470 
9-8737-83 
9.873  7096 
9.873  6909 


9.873  6722 


9-873  6535 
9.873  63^7 
9.873  6160 

9873  5973 
9.873  5786 


9-873  5599 
9.8735412 
9-8-3  5--5 
9-873  5037 
9.8734850 
9-873  4663 


9-873  44-6 


9.873  4288 
9.873  4101 
9-8733914 
9-873  3726 
9-8/3  3539 


d.c.l 


9.873  3351 
Sin 


30 


29 


28 


27 


26 


21 


20 


48^ 


540 


41*' 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 
9.8226883 


9.822  7120 
9.8227356 
9.8227593 
9.822  7829 
9.822  8066 


9.8228302 


9.822  8539 
9.822  8775 
9.822  9012 
9.822  9248 
9.8229484 


9.822  9721 

9-8-19957 

9.823  0193 
9.823  0429 
9.823  0666 
9.S23  0902 
9.823117s 


9-8--13  1374 
9.823  1610 
9.823  1847 
9.823  2083 
9-813  1319 
9-8131555 


9.b23  2791 
9.823  3027 
9.823  3263 
9.823  3499 
9-8133735 


9.8233971 


9.825  4206 
9.823  4442 
9.823  4678 
9.8234914 
9^235150 


9-813  5386 


9.823  5621 

9-823  5857 
9.823  6093 
9.823  6328 
9.823  6564 


9.823  6800 


9.823  7035 
9.823  7271 
9.823  7507 
9.823  7742 
9.8237978 


9.823  8449 
9.823  8684 
9.823  8919 
9.8239155 
9-813  9390 


9.823  9626 

9.823  9861 

9.824  0096 
9.8240332 
9.824  0567 
9.824  cSo: 
9.824  2037 

Cos 


137 
236 
237 
236 
137 
236 

137 
236 
137 
236 
236 
237 
236 
2.36 
236 

137 
236 
236 
236 
236 
237 
236 
236 
236 
236 
136 
136 
Z36 
236 
236 

135 
236 
236 
236 
236 
236 

135 

236 

236 
236 

135 

236 

135 
236 

235 
236 

135 


Tail' 


9-949  353' 


9-949  3955 
9-949  4379 
9.949  4803 
9.949  5227 
9.9495651 


9.949  6075 
9.949  6499 
9-949  6913 
9-949  7347 
9-949  7771 
9.949  8195 


9.9498619 
9.949  9043 
9-949  9466 
9-949  9890 
9.9500314 
9.9500738 


9.950  1 162 
9.950  1586 
9.9502010 
9-950  2434 
9.950  2858 
9.9503281 


9.9503705 
9.9504129 
9-9504553 
9-9504977 
9-950  5401 
9.9505824 


9.9506248 


9.9506672 
9.950  7096 
9-9507510 
9.950  7944 
9.9508367 


9.9508791 


9.9509215 
9.9509639 
9.9510063 
9.9510486 
9.9510910 


9.951  1334 


9.951  1758 
9.951  2181 
9.951  2605 
9.9513029 
9-95^3453 
9-951  3876 
9.9514300 
9.9514724 
9.951  5148 
9-951  5571 
9-9515995 


±?51^4i9 
9.951  6843 
9.9517266 
9.951  7690 
9.9518114 
9-951  8537 
9.<y5i  8961 


Cotg 
0.050  6469 


0.050  6045 
0.050  5621 
0.0505197 
0.0504773 
0.0504349 


0.050  3925 


0.050  3501 
0.050  3077 
0.050  2653 
0.050  2229 
0.0501805 


0.050  1381 


0.0500957 
0.0500534 
0.0500110 
0.049  9686 
0.049  9262 


0.049  8838 


0.049  8414 
0.049  7990 
0.049  7566 
C.049  7142 
0.049  6719 


0.049  6295 


0.049  5871 
0.049  5447 
0.049  5013 
0.049  4599 
0.049  4176 


0-049  3751 


0.049  3318 
0.049  1904 
0.049  1480 
0.049  1056 
0.049  ^^33 
0.049  1109 


0.049  0785 
0.0490361 
0.048  9937 
0.048  9514 
0.048  9090 


0.048  8666 
0.048  8242 
0.048  7819 
0.04S  7395 
0.048  6971 
0.048  6547 


0.048  6124 
0.048  5700 
0.048  5276 
0.0484852 
0.048  4429 
0.048  4005 


0.048  3581 
0.0483157 
0.04  8  2734 
C.048  2310 
C.04S  1886 
0.048  1463 
C.04S  1039 


Cos 
9-873  3351 


9.873  3164 
9.873  2977 

9.873  279D 

9.873  2602 

9.8732415 


9.873  2227 


9.873  2040 1 

9.873 1852 1 

9-S73 1665 1 
9.873 1477 

9.873  1290 


9.873  1102 


9.8730914 
9.8730727 
9.8730539 
9.8730351 

9.873  0164 


9.872  9976 


9.872  9788 
9.872  9601 

9.8729413 
9.8729225 
9.8729037 


9.872  8849 


9.8728662 
9.872  8474 
9.872  8286 
9.872  8098 
9.872  7910 


9.872  7711 ! 


9-8717534 
9.8727346 
9.8727158 

9.872  6970 

9.8726782 


9-871 6594 


9.872  6406 

9.872.6218 

9.872  6030 
9.8725842 
9.8725654 


9.872  5466 


9.8725278 

9.872  5090 

9.8724901 
9.8724713 
9-8714515 


9-871433- 


9.8724148 

9.872  3960 

9.872  3772 
9-871 3583 
9-8-13395 


9^8 72  3207. 
9.872  3018 
9.872  2830 
9.872  2642 
9.872  2453 
9-871 1165 


9.872  2076 


88 


89 


Cotg      (1.  c.      Tiiiu 


48^ 


i!^  J±^Ll 


41' 


541 


Sin 


Tang      d.  c, 


Cotg 


Cos 


50 


51 


52 


53 


54 


56 


57 


58 


59 


60 


9.824 1037 


9.8341-73 
9.824 1508 
9.824 1743 
9.824 1978 
9.8242213 


9.824  2448 


9.824  2683 
9.8242918 

9-8243153 
9.8243388 
9.8243623 


9.824  3858 


9.824  4093 
9.8244328 
9.8244563 
9.8244798 
9-8:4  5033 
9.8245267 


9.8245502 

9-814  5737 
9.8245972 

_9.824  6206 
9.8246441 


9.824  6676 


9.824  691 1 
9.8247145 
9.8247380 
9.824  7614 
9.824  7849 


9.624; 


9.8248318 
9.8248552 
9.8248787 
9.8249021 
9.8249256 


9.824  9490 

9.824  9725 
9.8249959 
9.8250193 

9.825  0428 
9.825  0662 


9.825  0896 

9-815  "30 
9.825  1365 
9.825  1599 
9.825  1833 
9.825  2067 


9.825  2301 

9-815  1535 
9.825  2769 
9.825  3003 
9-815  3137 
9-815  3471 


9-«i5  3705 
9-815  3939 
9-815  4173 
9.825  4407 
9.825  4641 
9-815  4875 
9.8255109 

Cos 


9-951  8961 

99519385 

9.951  980X 
9.9520232 
9.9520656 

9.952  1079 


9-951 1503 
9.952  1927 
9.9522350 
9.952  2774 
9.9523198 
9^523621 


9.9524045 
9.9524469 
9.952  4S92 
9.9525316 
9.952  5740 
9.9526163 


9:9_5_i6587 
9.9527010 
9-951  7434 
9.9527858 
9.9528281 
9.9528705 


99519118 
9-9519551 
9-9519975 
9-953  0399 
9.953  0823 
9.953  1246 


9.953  1670 


9-953  1093 
9-9531517 
9-953  1940 
9-953  3364 
9-953  3787 


9-953  411 


9-953  4634 
9-953  5058 
9-953  5481 
9-953  5905 
9.953  6329 


9-953  6751 
9-953  7176 
9-953  7599 
9-953  8023 
9.953  8446 
9-953  8870 


9.953  9293 


9-953  9716 
9.9540140 
9-9540563 
9.9540987 
9.9541410 


9-9541834 
9.9542257 
9.954  2681 
9-9543104 
9-9543528 
9-954  3951 
9-954  4374 

Cotg 


d.c 


0.048  1039 


9.872  2076 


0.048  0615 
0.0480192 
0.047  9768 
0.047  9344 
0.047  8921 


9.872  1888 
9.872  1699 
9.872  1511 
9.8721322 
9-871  "34 


0.047  8497 


0.047  8073 
0.047  7650 
0.047  7226 
0.047  6802 
0.047  6379 


9.872  0945 


9.8720756 
9.8720568 
9.8720379 
9.8720191 
9.8720002 


^47J15_5_ 
0.0475531 
0.047  5108 
0.047  4684 
0.047  4160 
0.047  3837 
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0.0382012 

9.867  7466 

0 

50 

31 

9.829  5684 

9.961  8411 

0.038  1589 

9.867  7273 

20 

9.829  5914 

2JU 

9.961  8834 

0.038  1 166 

9.867  7080 

40 

^o 

9.8296144 

230 

9.961  9256 

0.038  0744 

9.8676888 

30 

40 

9.8296374 

230 

9.961  9679 

423 

0.0380321 

9.867  6695 

20 

30 

50 
0 

9.829  6604 

9.9620102 

0.037  9898 

9.867  6502 

10 
0 

30  1 

9.8296833]  ' 

9.9620525 

0.037  9475 

9.867  6309 

" 

Cos 

d. 

Coig     a.  c. 

Tiing 

Sin   1  d. 

.-.J 

47" 


4r 


S«ft 


30 


31 


32 


33 


84 


85 


3G 


37 


38 


39 


40 


Sin 

9.8296833 


9.819  7063 
9.829  7293 
9.829  7513 
9.8297752 
9.829  7982 


9.8298212 


9.829  8441 
9.8298671 
9.829  8901 
9.829  9130 
9.8299360 


9.8299589 


9.829  9819 

9.830  0C48 
9.8300278 
9.8300507 
9.8300736 


9.8300966 


9.830 1 195 
9.830 1425 
9.8301654 
9.8301883 
9.83021 12 


9.8302342 


9.8302571 
9  830  2800 
9.8303029 
9.8303258 
9.8303488 


9-8303717 


9.8303946 
9.830417c 
9.8304404 
9.8304633 
9.8304862 


9.8305091 


9.8305320 
9.8305549 
9.8305778 
9.830  6007 
9.8306236 


9.830  6464 


9.8306693 
9.8306922 
9.830  7151 
9.830  7380 
9.8307608 


9.8307837 


9.830  8066 
9.830  8294 
9.8308523 
9.8308752 
9.830  8980 


9.8309209 


9.8309437 
9.830  9666 
9.8309894 
9.8310123 
9-8310351 
9.831 0580 


Cos 


Ttng 

9.9620515 


9.962  C947 
9.962  1370 
9.962  1793 
9.962  2215 
9.962  2638 


9.962  3061 
9.9623484 
9.962  3906 
9.9624329 
9.9624752 
9.9625174 


9.9<^^5597 
9.962  6010 
9.962  6442 
9.962  6865 
9.9617288 
9.962  7710 

9-9^^8133 
9.962  8556 
9.962  8978 

9.962  9401 
9.9629823 

9.963  0246 


9.963  0669 

9^963  1091 
9.963  15 14 
9.963  1937 
9.963  2359 
9.963  2782 


9.963  3204 


9.963  3627 
9.963  4050 
9.963  4472 
9.963  4895 
9-9635317 
9.963  5740 


9.963  6163 
9.963  6585 
9.963  7008 
9.963  7430 
9-963  7853 


9-963  8^75 
9.963  8698 
9.963  9121 

9-963  9543 
9.963  9966 
9.9640388 


9.9640811 

9-964  "33 
9.964  1656 

9.964  2078 
9.964  2501 
9.964  2923 


9964  3346 
9.964  3768 
9.964  4191 
9.9644614 
9.964  5036 
9-964  5459 
9.964  5881 


(1.  c 


Cotg 


0-037  9475 


0.037  0053 
0.037  8630 
0.037  8207 
0.037  7785 
ox)37  7362 


0.037  6939 


0.037  6516 
0.037  6094 
0.037  5671 
0.037  5^8 
0.037  4826 


0.0374403 
0.037  3980 
0.037  3558 
0.037  3135 
0.037  ^7^^ 
0.037  2290 


0.037  1867 


0.036  6796 


0.036  6373 
0.036  5-950 
0.036  5528 
0.036  5105 
0.0364683 


0.036  4260 
0.036  3837 
0.036  3415 
0.036  2992 
0.036  2570 
0.036  2147 


0.036  1725 
0.036  1302 
0.036  0879 
0.0360457 
0.036  0034 
0.035  9611 


0.035  9189 


0.035  8767 
0.035  8344 
0.035  7922 
0.035  7499 
0.035  7077 


0.035  6654 
0.035  6232 
0.035  5809 
0.035  5386 
0.035  4964 
0.03  s  4541 


0.0354119 


Cotg      d.  c.      Tang 

47" 


Cos 
9.867  6309 


9.8676116 
9.867  5923 
9.867  5730 
9.8675537 

9-867  5344 


9.867515] 


9.8674958 
9.8674765 
9.8674572 
9.8674379 
9.8674185 


9  867  399^ 
9-867  3799 
9.867  3606 
9.8673413 
9.8673219 
9.867  3026 


9-867  2833 
9.867  264c 
9.867  2446 
9.8671253 
9.867  2060 
9.867  1866 


9-867  1673 
9.867  1480 
9.8671286 
9.867  1093 
9.8670899 
9.867  0706 


9.8670512 


9.8670319 
9.867  C125 
9.866  9932 
9.8669738 
9-866  9545 


9.8669351 
9.8669157 
9.866  8964 
9.866  8770 
9.866  8576 
9.866  8383 


9.8668189 
9.866  7995 
9.866  7801 
9.866  7608 
9.866  7414 
9.866  7220 


9.866  7026 


9.8666832 
9.866  6639 
9.866  6445 
9.8666251 
9.866  6057 


9.866  5863 
9.866  5669 
9.866  5475 
9.8665281 
9.866  508-' 
9.8664893 


9.866  4699 


Sin 


80 


29 


28 


27 


2G 


25 


24 


23 


22 


21 


20 


85 


b4A 


4T 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 


9.831 0580 
9.8310808 
9.811 1037 
9.831 1265 
9.831 1493 
9.831 1721 


9^3^  1950 
9.831  2178 
9.831  2407 
9.831  2635 
9.8312863 


9-83133^ 
9.8313548 
9.8313776 
9.831  4004 
9.8314232 
9.831  4460 


9.831 


9.831  4916 
9.831  5144 
9-8315371 
9.831  5600 
9.831  5828 


9.831  6056 
9.831  6284 
9.831  6512 
9.831  6740 
9.8316968 
9.831  7195 


9.8317423 


9.831  7651 
9.8317879 
9.831  8106 
9.831  S334 
9.831  8562 


9.8318789 
9.831  9017 
9.8319245 
9.8319472 
9.831  9700 
9.831  9927 


9.8320382 
9.8320610 
9.8320837 
9.832  1065 
9.831 1292 

9-831 1519 
9.832  1747 
9.832  1974 
9.832  2201 
9.832  2429 
9.8322656 


9.832  2883 
9.832  3111 
9.8323338 
9.8323565 
9.8323792 
9.8324019 
9.8324246 

Cos 


218 

i  229 

228 
228 

229 

128 
218 

229 

228 
228 
228 
2.29 
228 
228 
228 
228 
228 

228 

228 
228 
228 
228 
228 
228 
228 
228 

228 

228 

228 


Tang   ;d.  c.   Cotg 


9964 . 


9.964  6304 
9.964  6726 
9.9647149 
9.964  7571 
9.964  7994 


9.964  8416 
9.9648838 
9.9649261 
9.9649683 

9.965  0106 
9.965  0528 


9-9650951 
9.965  1373 
9.965  1796 
9.965  2218 
9.965  2641 
9-965  3063 


9-965  3486 
9-965  3908 
9-965  4330 
9-965  4753 
9-9655175 
9.965  5598 


9.965  6020 
9.965  6443 
9.965  6865 
9.965  7287 
9-965  7710 
9.965  8132 


9.965  8555 


9.965  8977 
9.965  9400 

9.965  9822 

9.966  0244 
9.966  0667 


9.966  1089 
9.966  1511 
9.966  1934 
9.9662356 
9.966  2779 
9.966  3201 


9.966  3623 
9.966  4046 
9.966  4468 
9.966  4890 
9.9665313 
99665735 
9-9666157 
9.966  6580 
9.966  7002 
9.966  7415 
9-966  7847 
9.966  8269 


9.966  8692 

9-966  9114 
9.9669536 

9.966  9958 
9.9670381 

9.967  0803 

9^6^  "»5 


Cotg 


cl.  c, 


0.0354119 


0.035  3696 
0.035  3274 
0.035  1851 
0.035  2429 
0.035  *oo6 


0.034  9049 
0.034  8627 
0.034  8204 
0.034  7782 
0.034  7359 
0.034  6937 


0.0346514 


0-0343557 
0.0343135 
0.034  2713 
0.034  2290 
0.034  1868 


0.034  1445 


0.034  1023 
0.034  c6oo 
0.0340178 
0.033  9756 
0.033  9333 


0.033  89 1 1 


0.033  8489 
0.033  8066 
0.033  7644 
0.033  711^ 
0.033  6799 


0-033  6377 


0.033  5954 
0.033  5531 
0.0335110 
0.033  4687 
0.033  4265 


0.033  3843 


0.033  3420 
0.033  2998 
0.033  2575 
0.033  1153 
0.033  X731 


5.033  13 


0.033  0886 
0.033  0464 
0.033  0042 
0.0329619 
0.0329197 
0.032  8775 

Tang 


C03 


9.866  4699 


9.866  4505 

9.86643II 

9.866  41 17 
9.866  3912 

9.8663728 


9-8663534 

9.866  3340 
9.866  3146 
9.866  2952 
9.866  2757 
9.866  2563 


9.866  2369 


9.6bt)  2174 

9.866 1980 
9.866 1786 

9.866  1591 

9.866 1397 


9.866  1203 


9.866 1008 

9.866  0814 
9.8660619 
9.866  0415 
9.8660230 
9.8660036 


9.865  9841 
9.865  9647 
9-865  9452 

9.865  9258 
9.865  9063 


9.865  8868 


9.865  8674 
9.865  8479 
9.865  8284 
9.865  8090 
9.8657895 


9.865  7700 


9.865  7506 
9.8657311 
9.865  7116 
9.865  6921 
9.865  6726 


9-8656531 


9.865  6337 
9.865  6142 
9.865  5947 
9.865  5752 
9-865  5557 


9-865  5362 


9.8655167 
9.865  4972 
9-865  4777 
9.865  4582 
9.8654387 


9.865  4192 


9-865  3997 
9.865  3802 
9.865  3606 
9.865  341 1 
9.865  3216 

9.865  joTT 
Sin 


^T 


42* 


6flt 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


9.83a  4H6 
9' 


8324473 
8324701 
8324928 
8325155 
8315382 
832  5609 


8325836 
832  6063 
8326289 
8326516 
83--  6743 
8326970 


8327197 
832  7424 
8327651 
8327877 
832  8104 


8328331 


832  8557 
832  8784 
832  9011 
8329237 
83^  9464 
8329691 


8329917 
8330144 
833  037c 

8330597 
8330823 


833  1050 


833  3992 
8334^18 

833  4444 
833  4670 
833  48')6 
833  5^^^ 
833  5348 
8335574 
833  5800 
833  6026 
8336252 


833  6478 


833  6704 
833  6930 
8337156 
8337381 
833  7608 


833  7833 


C03 


227 
228 

227 

227 

1-7 
227 

227 
227 
226 
227 
227 
227 
227 
127 
227 
226 
227 
227 
226 
227 
227 
226 

217 

227 
226 
227 

226 

227 

226 

227 

226 

227 
226 
226 
227 
226 

226 

227 
226 

226 

226 
227 
226 

226 

226 

226 

226 
226 
2:6 

226 

226 
226 
126 
226 

226 
226 

226 
226 
226 
225 


Tang 

967  1225 


967  1648 
967  2070 
967  2492 
9672915 
9673337 


9673759 
967  4182 
967  4604 
967  5026 
967  5448 
9675871 


967  6293 
9676715 
9677137 
9677560 
967  7982 
967  8404 


967  8827 


967  9249 
9679671 

968  0093 
9680516 
968  0938 


968  1360 


968  1781 
968  2204 
968  2627 
968  3049 
9683471 


968  3893 


9684316 
9684738 
968  5160 
968  5582 
968  6004 


968  6427 


968  6849 
968  7271 
968  7693 
9688115 
968  8538 
968  8960 
968'9382 

968  9804 

969  02:6 
969  0649 
969  107 1 


969  1493 


969  19 '5 
9692337 
969  2759 
-)3i82 
969  3604 
969  4026 
969  4448 
9694870 
9695292 
9695714 
9696137 
9696559 

Cotg 


d.c, 


423 
422 

422 

423 
422 
422 

413 
422 
422 
422 

423 
422 

422 
422 
423 
422 
422 
423 
42a 
422 
422 
423 
422 
422 
422 
422 
4^3 
422 
422 
422 

413 
422 
422 
422 
422 
423 
422 
422 
422 
422 
413 
422 

422 
422 
422 
423 
422 
42a 
421 
422 
422 
423 
422 
422 
422 
422 
422 
422 
423 
422 


Cotg 

0^32  8775 


0.032  835  a 
0.03a  7930 
0.03a  7508 
0.0327085 
0.032  6663 


0.0326241 


0.03a  5818 
0.0325396 
0.032  4974 
0.0324552 
0.0324129 


0.032  3707 
0.032  3285 
0.0322863 
0.032  2440 
0.032  2018 
0.032  1596 


0.0321173 


0.03a  075 1 
0.03a  0329 
0.031  9907 
0.031  9484 
0.031  9062 


0.031  8640 
0.031  8218 
0.031  7796 
0.0317373 
0.031  6951 
0.031  6529 


0.031  6107 


0.031  5684 
0.031  5262 
0.031  4840 
0.031  4418 
0.031  3996 


0.031  3573 


0.0313151 
0.031  2729 
0.031  2307 
0.031  1885 
0.031  1462 
0.031  1040 


0.031  0618 
0.031  0196 
0.030  9774 
0.0309351 
0.030  8929 


Cos 


9.865  3021 


865  2826 
865  1630 
865  1435 
865  2240 
865  2045 


865  1849 


865  1654 
865  1459 
865  ia63 
865  1068 
8650873 


865  0677 


865  048a 
8650286 
865  CC91 
864  9895 
864  9700 


8649504 


864  9309 
8649113 
8648918 
864  8722 
8648526 


8648331 


8648135 
8647939 
864  7744 
864  7548 
8647352 


0.030  8507 


Tang 


8647156 


864  6961 
864  6765 
864  6569 
8646373 
8646177 


8645981 


864  5785 
8645590 
8645394 
R645198 
864  5002 


864  480D 


8644610 
8644414 
864  4218 
864  4022 
864  3815 


864  3629 


8643433 
8643237 
864  3041 
864  2845 
864  2649 


864245a 
864  2156 
8 64  2c6o 
S64  1864 
864  1667 
864  1471 


9.S641275 


T95 
196 
195 
'95 
195 
196 

19s 

196 
195 

196 

195 
196 

195 
196 

196 

195 
196 

196 
196 
195 
196 
196 

195 
196 
196 
196 

195 
195 
196 
196 
196 
196 
196 

•95 
196 
196 
196 
190 
196 
196 
190 
196 

196 
196 
196 

196 

196 

196 

J97 
.96 
196 
196 

196 
196 


10 


47= 


548 


43*^ 


10 


Sip 

9833  7833 


9-833  8059 
9.833  8285 
9.833  85II 
9.833  8736 

9.833  8962 


9.833  91 


9-8339413 

9.833  9639 
9.8339865 

9.834  0090 

9-8340316 


9.8340541 

9-834  0767 
9.834  099a 

9.834  I2I8 

9-834 1443 

9.834  1669 

9-834 1894 
9.8341119 

9-834  ^345 
9.8342570 
9.834  2795 
9.834  3021 


9-834  3^6 

9834  3471 
9.834  3696 
9.8343922 

9-834  4147 
9.8344372 


9-8344597 


9.8344822 

9-834  5047 
9.834  5272 

9-834  5497 
9-834  57^3 


9834  5948 
9.8346173 
9.8346397 
9.834  6622 
9.8346847 
9.834  7072 


9-834  7^97 
9.8347522 
9.8347747 
9.8347972 
9.834  8196 
9-834  8421 
9.834  8646 


9.834  8871 
9-834  9095 
9.834  9320 

98349545 
98349769 


9-834  9994 
9.8350219 

98350443 
9.835  0668 
9.835  0892 
9-835  i"7 


9.835  1341 


Cos 


Tang 

9.969  6559 
9.969  6981 
9.969  7403 
9.969  7825 
9.969  8247 
9.969  8669 


9-969  9091 


9.9699514 
9.969  9936 
9.9700358 
9.9700780 
9.9701202 


9,970  1624 
9.970  2046 
9.970  2468 
9.970  2890 
9.9703312 
9-9703735 


9-9704157 
9.9704579 
9.970  5001 
9.970  5423 
9.9705845 
9.9706267 


9.970  6689 


9.9707111 
9-9707533 
9.9707955 
9.9708377 
9.970  8799 


d.  c, 


9.9709221 


9.970  96^3 

9.971  0065 
9.9710487 
9.971  0910 
9-971 1332 


9-97^  1754 


9.971  2176 
9.971  2598 
9.971  3020 
9.971  3442 
9.971  3864 


9.9716818 


9.971  7240 
9.971  7662 
9.971  8084 
9.971  8506 
9.971  8928 


9-971  (^350 

9.971  9.772 

9.972  0194 
9.9720616 
9.972  1038 
9.972  1460 
9.97x1882 


Cotg 


0-030344' 


0.0303019 
0.030  2597 
0.0302175 
0.030  1753 
0.030  1331 
0.030  0909 


0.030  0486 
0.030  0064 
0.029  9642 
0.029  9^^o 

0.02Q  8798 


0.029  5843 


0.0295421 

0.029  4999 
0.0294577 
0.0294155 
0.029  3733 


0.02933] 


0.029  2S69 
0.029  2467 
0.029  2045 
0.029  1623 
0.029  1 201 


0.029  0779 


0.0290357 
0.028  9935 
0.0289513 
0.028  9090 
0.028  8668 


0.028  8246 


0.028  7824 
0.028  7402 
0.028  6980 
0.0286558 
0.028  6136 


0.028  0650 


0.028  0228 
0.027  9806 
0.027  0384 
0.027  8962 
0.027  85.^0 


Cotg 


(i.e. 


0.027  81 1 8 


Taug 


Cos 

9-864  1^75 


9.864  1078 
9.864  0882 
9.864  0686 
9.864  0489 
9.8640293 
9.864  0096 
9.863  9900 
9.863  9703 
9.863  9507 
9.863  9310 
9.863  9114 


9.863  8917 
9.863  8721 
9.863  8514 
9.863  8327 
9.8638131 
9.863  7934 


9-863  7737 


9.863  7541 
9-863  7344 
9-863  7147 
9.863  6950 
9.863  6754 


9-863  6557 


9.863  6360 
9.8636163 
9.863  5966 
9.8635770 
9-8635573 


9.863  5376 


9.8635179 
9.863  4982 

9-8634785 
9.8634588 
9.8634391 


9-863  4194 


9.863  3997 
9.863  3800 
9.863  3603 
9.863  3406 
9.863  3209 


9.863  30H 
9.863  2814 
9.863  2617 
9.863  2420 
9.863  2223 
9.863  2025 
9.863  1828 


9.863  1631 
9.863  1434 
9.863  1236 
9.863  1039 
9.863  0842 


9.863  0644 


9.863  0447 
9.863  0249 
9.863  0052 
9.8629855 
9.862  9657 


9.862  9460 

Sin 


46^ 


43' 


M9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Sia 

9835  ^34^ 

9.835 1566 

9-835 1790 
9.83s  2015 
9.835  2239 
9.835  2463 


9.835  2683 
9.835  2912 
9.8353136 
9-835  3361 
9-835  3585 
9-835  3809 


9-835  4033 
9.8354258 
9.8354482 
9.835  4706 
9.835  4930 
9-8355154 


9-8355378 
9.835  5601 
9.835  5826 
9.835  6C50 
9.835  6274 
9.8356498 
9.835  6721 


9.835  6946 
9-8357170 
9-835  7394 
9.8357618 
9.835  7842 


9.835  8066 


9.835  8290 
9-8358513 
98358737 
9.8358961 

9-8359185 


983s  9408 


9-835  9631 

9.835  9856 

9.836  0079 
9.836  0303 
9.8360526 


9.836  0750 


9.836  0974 
9.836  1 1 97 
9.836  1421 
9.836  1644 
9.836  1868 
9.836  2091 

9-8362314 
9.8362538 
9.8362761 
9.836  2985 

9.836  320« 


9-8363431 


9-!36  36S5 
9.836  3878 
g.8364101 
9.8364324 
9-8364547 


9.836 


4771 


Tang 


9.9724413 

9-9724835 
9.9725257 
9.9725679 
9.972  6101 
9-9726523 


9.972  6945 
9.972  7367 
9.972  7789 
9.972  82H 
9.972  8633 
9.972  9055 


9.972  9477 


9.972  9898 
9-973  0320 
9-973  0742 
9-973  "64 

9.973  1586 


9.973  2008 


9-973  2430 
9-973  2852 
9-973  3274 
9-973  3696 
9.9734118 


9-973  4539 


9-973  4961 
9-973  5383 
9-973  5805 
9.973  6227 
9.973  6649 


9-973  9602 


9.974  0024 
9.974  0446 
9.9740868 
9.974  1289 
9-97417" 


9-9742133 


9-974  2555 
9.974  2977 

9-974  3399 
9.974  3820 
9-974  4242 


9-974  4664 


9.974  5086 
9.9745508 
9.974  5930 
9-9746351 
9-9746773 


9-9747195 


d.c, 


Cotg 

0.017  8118 


0.027  7696 
0.027  7274 
0.027  6853 
0.027  643 1 
0.027  6009 


0.027  5587 


0.027  0523 


0.027  0102 
0.026  9680 
0.026  9258 
0.026  8836 
0.026  8414 


0.026  7992 


o  026  7570 
0.0267148 
0.026  6726 
0.026  6304 
0.026  58S2 


0.026  5461 


0.026  5039 
0.026  4617 
0.0264195 
0.026  3773 
0.026  3351 


0.026  2929 


0.026  2507 
0.026  2086 
0.026  1664 
0.026  124* 
0.026  0820 


0.026  0398 


0.025  9976 
0.025  9554 
0.025  9132 
0.025  8711 
0.025  8289 


0.025  7867 


0.025  7445 
0.025  7023 
0.025  6601 
0.025  6180 
0-025  5758 


0.025  5336 


0.025  4914 
0.025  4492 
0.025  4070 
0.025  3649 
0.025  3227 
0.015  2805 


C08 

9.S62  9460 


9.862  9262 
9.862  9065 
9.8628867 
9.862  8670 
9.862  8472 


9.862  8274 


9.862  8077 
9.862  7879 
9.8627681 
9.862  7484 
9.861  7286 


9.862  7088 
9.8626891 
9.862  6693 
9.862  6495 
9.862  6297 
9.8626100 


9.862  590a 


9.862  570A 
9.862  5506 
9.862  5308 
9.862  5110 
9.8624912 


9.8624714 


9.8624516 
9.8624318 
9.8624120 
9.862  3922 
9.862  3724 


9.862  3526 


9.8623328 
9.862  3130 
9.862  2932 
9.8622734 
9.8622536 
9.862  2338 


9.8612139 
9.862  1941 
9.8621743 
9.8621545 
9.862  1346 


9.862 


9.862  0950 
9.8620751 
9.8620553 
9.8620355 
9.8620156 


9.861  9958 


9.861  9760 
9.861  9561 
9.861  9363 
9.861  9164 
9.861  8966 


9.861  8767 


9.861  8569 
9.861  8370 
9.861  8171 
9.861  7973 
9.861  7774 


9.861  7576 


.98 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


Cos 


Cotg      (1.  c.     Tang 


Sin 


46^ 


550 


43^ 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


80 


Sin 

9.8364.77] 


9.836  4994 
9.8365217 
9.836  5440 
9.8365663 
9.836  5886 


9.836  6109 
^3y6'33a 
9.8366555 
9.836  6778 
9.836  7001 
9.8367224 


9.836  7447 
9.836  7670 
9.8367893 
9.836  8116 
9.836  8339 
9.8368561 


9.8368784 
9.836  9<x>7 
9.836  9230 
9.836  9452 
9.836  9675 
9.8369898 


9.8370121 

9-837  0343 
9.8370566 
9.8370788 

9.837  lOII 

9.8371234 


9.837  1456 


9.8371679 
9.837  1901 
9.837x124 
9.8372346 
9.837  2568 


9.8371791 


9.837  3013 
9.8373236 

9-8373458 
9.837  3680 

9837  3903 


9-83741^5 

9-8374347 
9.8374569 
9.8374791 
9.8375014 
9.8375236 


9-8375458 
9.837  5680 
9.8375902 
9.8376124 
9.837  6346 
9.8^6568 


9.837  6790 
9.8377012 
9.8377234 
9-8377456 
9.8377678 
9-8377900 
9.8378122 

Coi 


Tan^ 


9-974  7^95 
9.9747617 
9-974  8039 
9.9748461 
9.9748882 
9.974  9304 


9-974  97^6 
9.9750148 
9-975  0570 
9.9750991 
9-975  1413 
9-975  1835 


9-975  ^^57 
9-975  2678 
9-975  3100 
9-975  3522 
9-975  3944 
9-975  4366 
9-975  4787 


9.975  5209 
9-975  5631 
9-975  6053 
9-975  6474 
9,975  6896 


9.9757318 


9-975  774-' 
9.975  8162 
9.975  8583 
9.975  9005 
9-975  9427 


9.975  9849 


9.976  0270 
9.976  0692 
9.976  II 14 
9.9761536 
9.976  1957 


99762379 
9.976  2801 
9.9763222 
9.976  3644 
9.976  4066 
9.9764488 
9.9764909 
9.9765331 

99765753 
9.976  6174 
9.976  6596 
9976  7018 


9.976  7440 
9.976  7861 
9.9768283 
9.976  8705 
9.9769126 
9-9769548 


9-976  9970 

9-977  039^ 
9.9770813 
9.9771235 
9-977  1657 
9.977  2078 


9.977  2500 


Cotg 


d.  c.      Cotg 


d.  c, 


0.025  *8o5 


0.025  2383 
0.025  1961 
0.025  1539 
0.025  iii8 
0.025  0696 


0.025  0274 


0.024  9852 
0.024  9430 
0.024  9009 
0.024  8587 
0.024  8165 


0.024  7743 


0.024  7322 
0.024  6900 
0.024  6478 
0.024  6056 
0.024  5634 


0.024  5213 


0.0244791 
C.024  4369 
0.024  3947 
0.024  3526 
0.024  3104 


0.024  2682 
0.024  2260 
0.024  1838 
0.024  1417 
0.024  0995 
0.024  0573 


0.024  0151 


0.023  9730 
0.023  9308 
0.023  8886 
0.023  8464 
0.023  8043 


0.023  7621 


0.023  7199 
0.023  6778 
0.023  6356 
0.023  5934 
0.0235512 


0.023  5091 
0.023  4669 
0.023  4247 
0.023  3S26 
0.023  3404 
0.023  2982 


0.023  2560 
0.023  2139 
0.023  1 71 7 
0.0231295 
0.023  0874 
0.023  0452 


Tang 


Cos 


9.861  7576  I 


9.8617377 
9.861  71-8 
9.861  6980 
9.861  6781 
9.861  6582 


9-861  63^:3 


9.861  6185 
9.861  5986 
9.861  5787 
9.8615588 
9.861  5389 


5190 


9.S61  4992 
9.861  4793 
9.861  4594 
9.861  4395 
9.861  4196 


9861  399- 


9.861  3798 
9.861  3599 
9.861  3400 
9.861  3201 
9.861  3002 


9.861  2803 


9.861  2603 
9.861  2404 
9.861  2205 
9.861  2006 
9.861  180- 


9.861  1608 


9.861  1408 
9.861  1209 
9.861  1010 
9.861  0810 
9.861  0611 


9..S61  0412 


9.85i  0112 
9.861  0013 
9.8609814 
9.8609614 
9.8609415 


9.8609215 


9.8609016 
9.8608816 
9.8608617 
9.8608417 
9.8608218 


9.860682 


9.8606621 
9.8606421 
9.8606211 
9.860  6022 
9-860  5822  I  — 


9.8605622  I 


Siu 


40 


30 


46^ 


48' 


&ftj 


;  30 


31 


32 


33 


34 


35 


3tS 


37 


38 


39 


Sin 

q.837  8n 


9.837  8344 
9.8378566 
9.8378788 
9.837  9009 
9J37923I 


98379453 


9.8379675 
9.8379896 
9.838  01 18 
9.838  0340 
9.8380561 


9.838  0783 


9.838  1005 
9.838  1226 
9.838  1448 
9.838  1669 
9.838  1891 


838  1334 
8382555 
838  1777 
838  2998 
8383219 


8383441 


8383884 
8384105 
8384326 
8384547 


8384769 


838  4990 
8385111 
838  5432 
8385653 
8385874 


40 


838  741a 


838  7643 
838  7864 
838  8085 
838  8306 
8388526 


838  8747 


838  9189 
8389410 
8389630 
8389851 


839  1396 


Tang 


9.977  2500 


977  2911 
9''7  3343 
9773765 
9774187 
9774608 


977  5030 


977  5451 
9775873 
9776295 
9776717 
9777138 


977  7560 
9777981 
977  8403 
9778825 
977  9H7 
9779668 


978  0090 


9780512 
9780933 
9781355 
978  1776 
9782198 


978  2620 


978  3041 
978  3463 
9783885 
978  4306 
9784728 


Cos   !  d. 


9785149 


9785571 

978  5993 
9786414 
9786836 
9787158 


978  7679 


978  8101 
978  8522 
978  8944 
978  9366 
978  9787 


979  0209 


979  0630 
979  1051 
979  1474 
979  1895 
9791317 


979  1738 


9793160 
9793581 
979  4<^3 
979  4415 
9794846 


9795168 


d.c. 


422 
421 
422 

411 
421 
422 
422 
421 
422 
422 

421 

411 
411 
421 
422 
421 
411 
421 
422 
421 

4J2 

4H 
422 

422 

421 

422 
422 
421 
422 
421 

422 

422 
421 
422 
422 
421 
422 
421 
422 
421 
421 
422 
421 
422 
422 
421 
422 
421 
412 

421 
422 
422 
421 
422 


Cotg 


0.022  4970 


0.022  4548 
0.0124127 

C.022  3705 
0.0213283 
0.011  1862 


0.011  1440 


0.011  1018 

0.011 1597 

0.011  1175 
0.0110753 

o.oii  0331 


0.021  9910 


0.011  9488 

0.011  Q067 
0.011  8645 
0.011  8224 
0.021  7801 


Cofl 
9.860  5622 


9.8605422 
9.860  5222 
9.860  5023 
9.8604823 
9.8604623 


9.860  4423 
9.8604223 
9.8604023 
9.8603823 
9.8603623 
9.860  3423 


9.8603223 


9.860  3013 
9.860  2823 
9.8602623 
9.8601423 
9.860 1123 


9.860  2022 


9.»b0  1822 

9.860  l6l2 
9.860  1422 

9.860  1222 
9.860  I02I 


9.8600811 


9795689 
97961II 
9796531 
9796954 
97973-6 


9-979  7797 


Cotg 


d.c. 


4851 


0.021  4429 
0.021  40°7 
o.oii  3586 
0.021  3164 
0.021  2742 


0.021  2321 


0.021  1899 
0.021  1478 
O.OII  1056 
o.oii  0634 
0.021  0213 


0.0109791 


0.0109370 
0.020  8948 
0.020  8526 
0.0208105 
0.020  7683 


0.020  7262 


0.020  6840 
0.0206419 
0.020  5997 
0.0205575 
0.0205154 


9.8600621 
9.8600421 
9.8600220 
9.860  0020 
9.859  9820 


9.8599619 


9.859  9419 
9.8599218 
9.859  9018 
9.8598817 
9.859  8617 


9.8598416 


9.859  8216 
9.8598015 

9.8597815 
9.8597614 
9.8597414 


9.8597213 


9.8597012 
9.8596812 
9.859  6611 
9.8596410 
9.850  6210 


9.859  6009 


0.0204732 


0.020  43 1 1 
0.020  3889 
0.0203468 
0.0203046 
0.0202624 


0.020 1203 


Tang 


9.859  5808 
9.859  5607 
9.8595407 
9.859  5106 
9.8595005 


9.8594804 
9.8594603 
9.8594401 
9.859  4101 
9.8594001 
9.859  3800 


zoo 

100 

199 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

200 
101 
100 
100 
100 
100 
101 

100 
100 

100 

lOl 

200 
200 

201 


101 

200 
201 
200 
201 
200 
201 
100 
101 
lOO 
10 1 

101 

200 

201 
101 
100 
201 
101 
101 
100 
101 
101 

101 
101 
101 
ooo 

101 

101 


9859359Q 


80 


29 


28 


27 


26 


25 


24 


23 


22 


50 
40 

30 


20 


5I100.5 

9  l»o.s 


46^ 


559 


48** 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


Sin 

9839  ^396 


9.839 1616 
9.839 1837 
9.839  2058 
9.839 1278 

9.839  2499 


9-839^719 
9.839  2939 
9.839  3160 
9.839  3380 
9.839  3601 
9.8393821 


9.839  4041 
9.839  4262 
9.839  4482 
9.839  4702 
9.839  4923 
9-8395143 
9-839  5363 


9-839  5583 
9-839  5803 
9.839  6023 
9.839  6244 
9.839  6464 


9.839  6684 
9.839  6904 
9.8397124 

9839  7344 
9.839  7564 

9-839  7784 


9.839  8004 


9.839  8224 

9-839  8444 
9.839  8664 
9.839  8883 
9.839  9103 


983993^3 
9-839  9543 
9839  9763 

9.839  9982 

9.840  020i 

9.8400422 


9.8400642 
9.840  0861 
9.840  1081 
9.840  1301 
9.8401520 
9.840  1740 


9-840  1959 
9.8402179 
9.840  2398 
9.8402618 
9.840  2837 
9.8403057 


9.840  3276 
9.840  3496 
9.8403715 

9-840  3935 
9.8404154 

9-8404373 
9.8404593 

Cos 


Tang   d. 


9-979  7797 
9.9798219 
9.979  8640 
9.979  9062 

9-979  9483 
9.979  9905 


9.9800326 
9.9800748 
9.980  1170 
9.980  1591 
9.9802013 
9.980  2434 


9.980  2856 


9.9»o  3277 
9.980  3699 
9.9804120 
9.980  4542 
9.9804963 


9-9805385 
9.9805806 
9.980  6228 
9.980  6650 
9.9807071 
9-^807493 


9.9807914 


9.980  8336 
9-9808757 
9.9809179 

9.980  9600 

9.981  0022 


0443 


9.9810865 
9.981  1286 
9.981 1708 
9.981  2129 
9^812551 


9.981  2972 


9.981  3594 

9-981  3815 
9.9814237 
9.9814658 
9.981  5080 


9-981  5501 


9.981  5923 
9.981  6344 
9.981  6766 
9.981  7187 
9.981  7608 


9.981  8030 
9.981  8451 
9.981  8873 
9.981  9294 
9.981  9716 
9.9820137 


9.9820559 
9.982  0980 
9.982  1402 
9.982  1823 
9.9822245 
9.982  2666 
9.982  3087 


Cotg 

0.020 1203 


0.020 1781 
0.020 1360 
0.0200938 
0.0200517 
0.020  0095 


0.019  9674 


0.019  9^5* 
0.019  8830 
0.019  8409 
0.019  7987 
0.019  7566 


0.019  7^44 


0.019  67*3 
0.019  6301 
0.019  5880 
0.019  5458 
0.019  5037 


0.019  46^5 


0.019  4194 
0.0193772 
0.019  3350 
0.019  *9^9 
0.019  2507 


0.019  2086 


0.019  1664 
0.019  I '43 
0.019  0821 
0.019  040° 
0.018  9978 


0.0189557 


0.018  9135 
0.018  8714 
0.018  8292 
0.018  7871 
00187449 


0.018  702  J 


0.018  6606 
0.018  6185 
0.018  5763 
o,oi8  5342 
0.0184920 


0.0184499 


0.0184077 
0.018  3656 
0.0183234 
0.018  2813 
0.018  2392 


0.018  1970 
0.018  1549 
0.018  1127 
0.0180706 
0.0180284 
0.017  9863 

0-0179441 


Cotg 


0.017  9020 
0.017  8598 
0.017  8177 
0.0177755 
0-017  7334 
0.017  6913 

Tang 


Cos 


9-8593599 


859339S 
8593197 
8592996 
8592795 
8592594 


859  2393 
8592191 
859  1990 
859  1789 
8591588 

8591387 


859  uS 


8590984 
859  0783 
8590582 
8590381 
8590179 


9978 


858  9777 
8589575 
8589374 
8589173 
8588971 


8770 


858  8568 
858  8367 
8588165 
858  7964 
8587762 


858756^ 


8587359 
8587158 
8586956 
8586754 
8586553 


858635, 


858  6149 
8585948 
858  5746 
858  5544 
8585342 


5141 


8584939 
8584737 
8584535 
8584333 
8584131 


8582516 
8582314 
8582111 
858  1909 
8581707 


9.858  1505 

Sin 


202 
201 
202 
20; 
201 
202 
202 
201 
201 
102 
202 

ao2 

202 

202 
202 
201 
102 

202 
202 
202 
202 
102 
101 
203 
102 
202 
202 


46^ 


43- 


853 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


Sio 

98404593 


9.840481a 
9.8405031 
9.8405250 
9.840  5470 
9.840  5689 


9.840  5908 
9.8406127 
9.840  6346 
9.840  6565 
9.840  6785 
9.840  7004 


9.840  7223 
9.840  7442 
9.840  7661 
9.840  7880 
9.840  8099 
9.8408318 


98408537 
9.840  8756 
9.840  8974 
9.8409193 
9.840  9412 
9.8409631 
9.8409850 


9.841 0069 
9.841 0287 
9.841 0506 
9.841  0725 
9.841 0944 


9.841 1162 


9.841 1381 
9.841 1600 
9.841  i8i8 
9.841  2037 
9.841  2255 


9.841  2474 
9.841  2692 
9.841  2911 
9.841  3129 
9.841  3348 
9.841  3566 


9-841  3785 


9.841  4003 
9.841  4221 
9.841  4440 
9.841  4658 
9.841  4877 


9.841  5095 


9.841  5313 
9.8415531 
9.841  5750 
9.841  5968 
9.8416186 


9.841  6404 
9.841  6622 
9.841  6840 
9.841  7059 
9.841  7277 
9-841  7495 
9.841  7713 

Cos 


Tang 

9.982  3087 


9.982  3509 
9.982  3930 
9.9824352 
9.982  4773 
9-98^5195 


9.9825616 
9.982  6038 
9.982  6459 
9.9826881 
9.982  7302 
9.982  7723 


9-983  0673 
9.983  1095 
9.983  1516 
9.983  1938 
9.983  2359 
9.983  2780 


9.983  3202 
9.983  3623 
9.983  4045 
9.983  4466 
9.983  4888 
9983  5309 


9983  5730 


9.983  6152 
9.983  6573 
9.983  6995 
9.983  7416 
9.983  7837 


9.983  8259 
9.983  8680 
9.983  9101 

9983  9523 

9.983  9944 

9.984  0366 


9.984  0787 
9.984  1208 
9.984  1630 
9.9842051 
9.984  2473 
9.984  2894 


9-98433^5 

9-9843737 
9.9844158 
9.9844580 
9.984  5001 
9.984  5422 


9.984  5844 
9.984  6265 
9.984  6686 
9.984  7108 

9-984  7519 
9.984  7950 

9.984  8372 
Cotg 


d.c 


d.  c. 


Cotg 
0.017  6913 


0.017  6491 
0.017  6070 
0.017  5648 
0.017  5227 
0.0174805 


0.017  4384 


0.017  396^ 
0.017  3541 
0.017  3 1 19 
0.0172698 
0.017  2277 


0.017  ^855 


cx)i7  1434 
0.017  1012 
0.017  0591 
0.017  0169 
0.016  9748 


0.016  9327 


0.016  8905 
0.016  8484 
0.016  8062 
0.0167641 
0.016  7220 


0.016  6798 


0.016  6377 
0.0165955 
0.016  5534 
0.0165112 
0.016  4691 


0.016  4270 


0.016  3848 
0.0163427 
0.0163005 
0.016  2584 
0.016  2163 


0.016  1741 


0.016  1320 
0.016  0898 
0.0160477 
0.016  0056 
0.015  9634 


0.0159213 


0.015  8792 
0.015  8370 
0.015  7949 
0.015  75*7 
0.015  7  ^^6 


0.015  6685 


0.015  6263 
0.015  5841 
0.015  5420 
0.015  4990 
0.015  4578 


0.0154156 


0.015  3735 

0-015  3314 
0.015  2892 
0.015  2471 
0.015  ^050 


0.015  1628 


Tang 


Cos 

9.858  1505 


9-»5»  1303 
9.858  IIOI 
9.8580899 
9.858  0696 
9.858  0494 


9.8580292 


9.855  0090 
9.8579887 
9-857  9685 
9-857  9483 
9.8579280 


9857  9078 


9.857  8876 
9.857  8673 
9.857  8471 
9.857  8268 
9.857  8066 


9.857  7863 


9.857  7661 
9.857  7458 
9.8577256 

9-857  7053 
9.8576851 


9.857  6648 


9-857  6445 
9.8576243 
9.857  6040 
9-8575837 
9-857  5635 


9857  543» 


9.857  5220 
9.857  5026 
9-857  4824 
9.8574621 
9.8574418 


9-8574^15 


9.8574012 
9-857  3809 
9.857  3606 

9857  3404 
9.857  3201 


9.857  2998 


9.857  2795 
9.8572592 
9.8572389 
9.8572186 
9^8571982 


9-857  1779 


9-857  1576 
9.857  1373 
9.857  1170 
9-857  0967 
9.857  0764 


9.8570561 


9-8570357 
9.8570154 
9.8569951 
9.8569748 
9.856  9544 


9.8569341 


Sia 


10 


1    U.s 

3  116.6 

4  168.8 

5  "'•» 

6li$3.» 

8337.6 

9 1 379-8 


421 

1 1  41.1 
a    8a.4 

4  168.4 

61151.6 
7194.7 
8I356.8 
9  378.9 


219 

II. <) 
43-8 

109.4 
131.4 
153-3 
175.1 
197.1 


218 

ti.S 

r. 

87.1 
109.' 


6,130.8 


.5-..6 


203 

t      lO.J 

I     dO.S 

5    60.9 
I    8i.i 


9I181.7 


81.6 

lOl.O 

.11.4 

i63.» 
.836 


46* 


554 


44^ 


10 


Sin 
9-841  7713 


9.841  7931 
9.841  8149 
9.841  8367 
9.841  8585 
9.841  8803 


goal 


9.841  9238 
9.841  9456 
9.841  9674 
9.841  9891 
9.8420110 


9.8420328 
9.842  0545 
9.842  0763 
9.8420981 
9.842  1 199 
9.842  1416 


9.842  1634 
9.842  1852 
9.842  2069 
9.8421287 
9.842  2504 
9.842  2722 


9.842  2939 
9.8423157 

9-8413374 
9.8423592 
9.842  3809 
9.842  4027 


9.842  4244 


9.842  446a 
9.8424679 
9.8424896 
9.8425114 
9.8425331 


9.8425765 
9.842  5983 
q  842  6200 
9.8426417 
9.842  6634 


9.8426851 


9.842  7069 
9.842  7286 
9.842  7503 
9.842  7720 
9.842  7937 


9-8418154 
9.8428371 
9.8428588 
9.842  8805 
9.8429022 
9.8429139 


9.842  9456 
9.8429673 

9.842  9889 

9.843  0106 
9.843  0323 
9.843  0540 
9.843  0757 

Cos 


Tang 

9-984  8371 
9.984  8793 

9.984  9215 
9.9849636 

9.985  0057 
9.985  0479 


9.985  0900 

9-985  13" 
9.985  1743 
9.985  2164 
9.985  2585 
9-985  3007 


9.985  3428 
9.985  3849 
9.985  4271 
9.985  4692 
9.9855113 
9-985  5535 


9-985  5956 
9.985  6377 
9.985  6799 
9.985  7220 
9.985  7641 
9.985  8063 


9.985  8484 

9-985  8905 
9.985  9327 
9.985  9748 
9.9860169 
9.9860591 


9.986  1012 


9.986  1433 
9.986  1855 
9.986  2276 
9.986  2697 
9.986  3119 


9.986  3540 
9.986  3961 
9.9864383 
9.986  4804 
9.9865225 
9.986  5646 


9.986  6068 


9.986  6489 
9.9866910 
9.9867332 
9-986  7753 
9.986  8174 


9.986  8596 
9.986  9017 
9.986  9438 

9.986  9859 

9.987  0281 
9.9870702 


9-9871113 

9-987  1545 
9.987  1966 
9.987  2387 
9.987  2808 
9-987  3130 
9.9873651 

Cotg 


d.c 


d.c. 


Cotg 
00151628 


0.015  ^i°7 
0.C15  0785 
0.015  0364 
0.014  9943 
00149521 


0.0149100 
0.014  8679 
0014  8257 
0.014  7836 
0.014  7415 
0.014  6993 


0.014  6572 


0.0146151 
0.0145729 
00145308 
0.0144887 
0.014  4465 


0.014  4044 


0.014  3613 
0.014  3101 
0.014  1780 
0.0142359 
0.014  1937 


0.014  151 


0.014  1095 
0.014  0673 
0.0140252 
00139831 
0.013  9409 


0.013  ' 


0.013  8567 
0.013  8145 
0013  7724 
0013  7303 
0.013  6881 


0.013  6460 


0.013  6039 
0.013  5617 
0.013  5196 
0.013  4775 
0.0134354 


0.013  3932 


0.013  3511 
0.013  3090 
0.013  2668 
0.013  1147 
0.013  1826 


0.013  1404 


0.013  0983 
0.013  0562 
0.013  0141 
0.012  9719 
0.0129298 


0.01a  8877 


0.012  8455 
0.012  8034 

0012  7613 
O.OI2  7192 
0.0126770 


0.012  6349 

Tang 


Cob 

9-8569341 


9-8569138 
9.856  8934 
9.8568731 
9.856  8527 
9.856  8324 


9.856  I 


9.8567917 
9.8567714 
9.8567510 
9.856  7307 
9.856  7103 


9.856  6900 


9.856  6696 
9.856  6492 
9.856  6289 
9.856  6085 
9.8565881 


9.856  5678 


9.856  5474 
9.856  5270 
9.856  5067 
9.856  4863 
9.8564659 


9.8564455 


9.8564252 
9.856  4048 
9.8563844 
9.856  3640 
9-8563436 


9.8563232 


9.856  3028 
9.856  2824 
9.856  2620 
9.856  2416 
9.8562212 


9.856  2008 


9.856  1804 
9.856  1600 
9.856  1396 
9.856  1192 
9.8560988 


9.8560784 


9.856  0580 
9.8560375 
9.856  0171 
9.855  9967 
9-855  9763 


9-8559558 


9-855  9354 
9.8559150 

9-855  8945 
9.855  8741 

98558537 

9-8558331 


9.8558128 

9-855  7914 
9.8557719 

9-8557515 
9-8557310 
9.855  7106 

Sia 


204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
204 
205 
204 
204 
204 
205 
204 
204 
205 
204 
204 
205 
204 
204 
105 
204 
205 
S04 


46'' 


44' 


. 

Sin    d. 

Taug 

d.c 

Cotg 

Cos 

d. 

M 

10 

11 

12 

13 

1 
1 

14 

15 

1 

i 

10 
17 
18 
19 
20 

o 

10 
20 

30 
40 

50 
0 
10 
20 
30 
40 
50 
0 
10 
20 
30 
40 
50 
0 
10 

ao 
30 
40 
50 
0 
10 
20 

30 

40 

50 
0 

10 

20 

30 

40 

50 
0 
10 
20 

30 
40 

50 
0 
10 

20 

30 
40 

50 
0 
10 

20 
30 
40 
50 

0 
10 
20 
30 
40 
5^ 

0 

9.843  0757 

2lC 

217 
217 
117 
216 
217 
217 
216 
217 
216 
217 

117 
216 
217 
216 
217 
216 
216 

217 
216 
217 
2l5 

216 
216 
217 
216 
216 
216 
216 

216 

217 
216 
216 
216 
216 
216 
216 
216 
216 
216 
215 

2l6 

216 
216 
216 
216 
215 
216 
216 
216 
215 
216 
216 
215 
216 

III 
III 

9.9873651 

421 

422 
421 
421 
421 
422 
421 
421 
422 
421 
421 
421 
422 
421 
421 
421 
422 
421 
421 
421 
422 
421 
421 
421 
422 
421 
421 
421 
422 
421 

421 

421 
422 
421 
421 
421 
422 
421 
421 
421 
422 
421 
421 
421 
422 
421 
421 
421 
422 
421 
421 
421 
421 
422 
421 
421 
421 
422 
421 

421 

10.0126349 

9.855  7106 

105 

204 

205 
205 
204 
205 
204 
205 
205 
204 
205 
205 
205 

2C4 
2C5 

205 
205 
205 
205 
205 
205 
204 
205 
205 
205 
205 

205 
205 

205 

205 

205 
205 

206 

205 
205 

205 
205 
205 
206 

ri 

205 

III 

205 
206 

TJ, 

206 
205 
206 
205 
206 
206 
205 
206 

0 

50 
40 

30 

20 
10 
0 

50 
40 
30 

20 
10 
0 

50 

40 
30 

20 

10 

0 

50 
40 

30 

20 
ro 
0 

50 
40 
30 
20 
10 

0 

50 
40 

30 
20 
10 

0 
50 
4- 
30 
20 
10 

0 

50 
40 

33 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 

30 
20 
10 

50 

49 

48 

47  1 

40 

45 

44 

43 

42 

41 

9 
9 
9 
9 
9 

.843  0973 
.843  JI90 
.843 1407 

.843 1624 
.843 1840 

9 
9 
9 
9 
9 

.987  4072 
•987  4494 
9874915 
9;'7  5336 
9875757 

0.012  5928 
1  0.012  5506 
0.0125085 
0.0124664 
0.012  4243 

9.855  6901 
9.855  6697 
9.855  6492 
9.855  6287 
9.855  6083 

9 

.843  2057 

9 

9876179 

0.0123821 

9.855  5878 

9 
9 
9 
9 
9 

843  2274 
843 1490 
843  2707 
843  2923 
8433140 

9 
9 
9 
9 
9 

987  6600 
987  7021 
987  7443 
9877864 
987  8285 

0.012  3400 
0.0122979 
0.012  2557 
0.0122136 
0.012  1715 

9.855  5674 
9.855  5469 
9.855  5264 
9.855  5060 
9-8554855 

9 

843  3356 

9 

987  8706 

0.012  1294 

9.855  4650 

9 
9 
9 
9 
9 
9 

8433573 
843  3789 

843  4006 
843  4222 

843  4439 

9 
9 
9 
9 
9 

9879128 
987  9549 
987  9970 
9880391 
9880813 

0.0120872 
0.0120451 
0.0120030 
o.oii  9609 
o.oii  9187 

9-855  4445 
9.855  4241 

9-855  4036 
98553831 
9.855  3626 

843  4655 

9 

9881234 

o.oi:  8766 

9.855  3421 

9 
9 
9 
9 
9- 

843  4871 
843  5088 
843  5304 
8435521 

843  5737 

9 
9 
9 
9 
9 

9881655 
988  2076 
988  2498 
9882919 
9883340 

0.011  8345 
0.011  7924 
0.011  7502 
o.oii  7081 
0.011  6660 

9.8553216 
9.8553011 
9.855  2806 
9.855  2602 
9-855  2397 

9- 

843  5953 

9 

9883761 

O.OII  6239 

9.855  2192 

9- 
9- 
9- 
9- 
9- 

8436169 
843  6386 
843  6602 
843  6818 
843  7034 

9 
9- 
9- 
9- 
9- 

9884183 
988  4604 
988  5025 
988  5446 
988  5868 

0.011  5817 
O.OII  5396 

0.0114975 
0.0114554 

0.011  4132 

9.855  1987 
9.855  1782 
9-8551577 
9.855  1371 
9.855  1166 

9- 

843  7^50 

9- 

9886289 

O.OII  3711 

9.855  0961 

9- 
9- 
9- 
9- 
9- 

843  7466 
843  7683 
843  7899 
843  8115 
843  8331 

9- 
9- 
9- 
9- 
9- 

9886710 
9887131 
9887553 
988  7974 

9888395 

0.011  3290 
O.OII  2869 
O.OII  2447 
O.OII  2026 
O.OII  1605 

9.8550756 
9.8550551 
9.855  0346 
9.8550141 
9-854  9935 

9- 

843  8547 

9- 

9888816 

O.OII  1184 

9.8549730 

9- 
9- 
9- 
9- 
9- 

843  8763 
843  8979 
843  9195 
8439411 
843  9627 

9- 
9- 
9- 
9- 
9- 

9889238 
9S89659 
9  89  0080 
9890501 
989  0923 

O.OII  0762 
O.OII  0341 
0.010  9920 
0.0109499 
0.0109077 

9.8549525 
9.8549320 

9.8549114 
9.854  8909 

9-854  8704 

9- 

843  984a 

9- 

989  1344 

0.0108656 

9-854  8499 

9- 

9- 
9- 
9- 
9- 

8440058 
8440274 
844  0490 
8440706 
844  0922 

9- 
9- 
9' 
9- 
9- 

9891765 
989  2186 
989  2608 

989  3029 
989  3450 

0.010  8235 
0.0107814 
0.0107392 
0.0106971 
0.0106550 

9.8548293 
9.854  8088 
9.8547882 
9.8547677 
9.854  7472 

9- 

8441137 

9- 

9893871 

O.OI06I29 
0,010  5707 
0.0105286 
0.0104865 
0.010  4444 
0.0104023 

9.854  7266 

9- 
9 
9- 
9- 
9- 

8441353 
844  1569 
8441785 
?44  2000 
844  2216 

9- 
9- 
9- 
9- 
9- 

989  4293 

9894714 

9895135 
9895556 
989  5977 

9.8547061 
9.8546855 
9.854  6650 
9.854  6444 
9.8546238 

9  ^'-H  243^ 

9- 

989  6399 

o.oio  3601 

9.8546033 

9.844  2647 
9.844  2863 
9.8443078 
9.844  3294 
9.844  3509 

9- 
9- 
9- 
9- 
9- 

989  6820 
989  7241 
9897662 
989  8084 
989  8505 

0.0103180 
0.010  2759 
O.OIO  2338 
O.OIO  1916 
O.OIO  1495 

9.8545827 
9.8545622 
9.8545416 
9.8545210 
9.854  5005 

9.8443725 

9- 

989  8926 

0.010 1074 

9.8544799 

0  40  II 

" 

Cos 

d. 

Cotg 

d.C. 

Tang 

Sin  d. 

" 

55P 


422 


.53.1 

'95-4 
3?7-6 
379-8 


421 

ll  4i-« 
1  84.2 
3116.3 
4  168.4 

91378-9 


216 

1 11/ 


43 


4I  86. 
5],o8.o 
611  J9.6 

71. IT., 

8  171.8 
9l<94-4 


215 
.1  ,,.5 
1    p.o 

3  64-5 

4  86.0 
5'07.5 
6|ii9.o 
7|'5o-5 
8  171.0 
9'i93-5 


20.-^ 
1 1  10.; 
1  410 
3  61.5 
4;  8i.« 
5  101.5 
6:.i3.e 

8|l64.o 
9  184.5 


31  6l.« 
4I    81.4 

6'ii3.6 
7j'44» 
8,164.8 
9!'85-4 


45' 


556 


44° 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


yo 


Sin 

9.8443725 


9.844  3940 
9.8444156 

9-8444371 
9.8444587 
9.8444802 


9.844  5018 


9-8445133 
9.844  5448 
9.844  5664 
9.8445879 
9.844  6094 


9.844  6310 


0.8446525 
9.844  6740 
9.8446955 
9.844  7170 
9.8447386 


9.844  7601 


9.8447816 
9.844  8031 
9.844  8246 
9.844  8461 
9.8448676 


9.844 : 


9.844  9106 
9.8449321 
9.8449536 
9.8449751 
9.8449966 


9.845  018: 


9.845  0396 
9.845  061 1 
9.845  0825 
9.845  1040 
9-845  1155 
9.845  1470 


9.845  1685 
9.845  1899 
9.845  2114 
9.845  2329 
9-845  ^543 


9-845  ^758 

9-845  2973 
9.845  3187 
9.845  3402 
9.845  3616 
9-8453831 
9.845  4045 


9.845  4260 
9.845  4474 
9.845  4689 
9.845  4903 
9-8455118 


9-845  5331 

9845  5546 
9.845  5761 

9845  5975 
9.8456189 
9.845  6404 


9.845  66ig 


215 
216 
215 
216 
215 
216 
215 
215 
ai6 
215 
215 
216 
215 

ii5 

215 
215 
216 
215 
215 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
^5 
215 

215 
214 
215 
215 
215 

215 

214 
215 
215 
214 
215 

"5 
214 
215 
214 
215 
214 
215 
214 
215 
214 
215 
214 
214 
215 

2X4 
214 

215 
214 


Cob 


Tang 
989  8926 


989  9347 

989  9768 
9900190 

990  061 1 
990  1032 


99Q  1453 


990  1874 
990  2296 
9902717 
9903138 
9903559 
9903981 


990  4402 
9904823 
9905244 
990  5665 
990  6087 


d.c. 


OQO  6508 
990  6929 
9907350 
9907771 
9908193 
990  8614 


99°  9035 


990  9456 
,9909877 

991  0299 
991  0720 
991  1141 


991  1562 


991  1983 
991  2404 
991  2826 

991  3H7 
991  3668 


991  4089 


9914510 
991 4932 
9915353 
991  5774 
991  6195 


991  6616 


991  7038 
991  7459 
991  7880 
991  8301 
991  8722 


99i9!43 


991  9565 

991  9986 

992  0407 
9920828 
992  1249 


992  1670 


992  2092 
9922513 
9922934 
99^3355 
9913776 


9.9924197 


Cotg 


421 

421 
422 
421 
421 
421 
421 
422 
421 
421 
421 
422 
421 
421 
421 
421 
422 
421 
421 
421 
421 
422 
421 
421 
421 
421 
422 
421 
421 
421 

421 

421 
422 
421 
421 
421 
421 
422 
421 
421 
421 
421 
422 

421 

421 

421 
421 
421 
422 
421 
421 
421 
421 
421 

}22 
421 
421 
421 
421 
421 


Cotg 


o.oio  1074 


0.0100653 
0.0100232 
0.009  9810 
0.009  9389 
0.009  8968 


0.009  8547 


0.009  8126 
0.009  7704 
0.009  7283 
0.009  6862 
0.009  6441 
0.009  6019 


0.009  5598 
0.0C9  5177 
0.009  4756 
0.009  4335 
0.009  5913 


d.c. 


0.C09  3492  9, 


0.0C9  3071 
0.009  1650 
0.009  1119 
0.009  1807 
0.009  1386 


0.009  0965 


0.009  0544 
0.0090.-23 
0.008  9701 
0.008  9280 
0.008  8859 


0.008  8438 


0.008  8017 
0.008  7596 
0.008  7174 
0.008  6753 
00086332 


0.008  5  91 1 


0.008  5490 
0.008  5068 
0.008  4647 
0.008  4226 
0.008  3805 


0.008  3384 


0.008  2962 
0.008  2541 
0.008  2120 
0.008  1699 
0.008  1278 


0.008  0857 


0.0080435 
0.008  0014 
0.007  9593 
0.007  9172 
0.007  875 1 


0.007  8330  9 
0.007  7908 
0.007  7487 
0.007  7066 
0.007  6645 
0.007  6114 


.8540887 
.8540681 

■854  0475 
,8540269 
,8540062 


853  9650 
•853  9444 
853  9138 
853  9031 
.853  8825 


).oo7  5803 
Tang 


Cos 

8544799 

•8544593 
.8544388 
.8544182 
.8543976 
•8543770 


•8543564 


-8543359 
•8543153 
■854  2947 
.8542741 

-8542535 


.854  2329 


2C6 

205 

206 
206 
206 
206 

205 
206 

206 

2C6 

2C6 

206 
206 
206 

206 
206 


854  X917 

•5541711,, „, 
5541505 1 206 

854 1199 :  ,06 

206 

206 

206 
206 

207 

206 


.854 1093 


M9Mi2o6 


853  8619 


.8538412 
,853  8206 
.853  8000 
■853  7793 
.853  7587 


206 
206 

207 
206 
206 

207 

206 
206 

207 
206 
206 
207 

2C6 

207 
206 

207 

206 

-7; ,  *07 

.853  5935  I  jo6 
•8535719 
853  55" 
8535315 
•853  5109 


•853  7381 


853  7174 
,853  6q68 
853  6761 
853  6555 
853  6348 


.853  6142 


853  4902 


•853  4695 
853  4489 
853  4282 

•853  4075 
^3  3868 


8533662 


853  3455 
■853  3148 
853  3041 
853  2834 
•853  2627 


.853  2421 

Sin 


207 
207 
206 
207 
207 
206 
207 
207 
207 
206 
207 
207 
207 
207 
207 
206 


45* 


44* 


669 


SiQ 


Tang      d.  c. 


Cotg 


Cos 


30 


81 


33 


34 


30 
40 

o 

!  '° 

20 

I  30 
40 

50 


3o 


3G 


37 


39 


40 


84s  6618^1 
845  6832 
845  7046 
8457261 
845  7475 
845  7689 


845  7903 


8458117 
845  8331 
845  8545 
845  8760 
845  8974 


8459188 


845  9402 
845  9616 

845  9830 

846  0043 
846  0257 


846  04^£ 

8460685 

846  0S99 

8461113 
846 13^-7 

846 1540 


8461-54 

846 1968 
8462182 

846  2395 
846  2609 
846  2S23 


846  3036 


846  3250 
846  3464 
846  3677 
846  3891 
8464104 


8464318 


8464531 
846  4745 
8464958 
8465172 
8465385 
846  5599 


8465812 
846  6025 
8466239 
846  6452 
846  6665 


846  687* 


846  7092 
846  7305 
8467518 
8467731 
846  7045 


846  9436 


Cos 


9926724 
997  /146 
9927567 
992  7988 
992  8409 
9928830 


9919151 

992  9673 

993  <^°94 
9930515 
993  0936 
993  1357 
993  ^778 
993  2200 
993  2621 
993  3042 
993  3463 
993  3884 


9934305 


9934726 
99;  5148 
993  5569 
993  5990 
9936411 


993  6832 


993  7253 
993  7674 
993  8096 
9938517 
993  8938 


.994  1886 


994  2307 
9942728 

9943149 
9943571 
994  399^ 


9944413 
9944834 
994  5^55 
994  5676 
994  6097 
9946518 


994  6940 


9947361 
9947782 
994  8203 
994  8624 
994  9045 


9.994  9466 
Cotg 


0.C07  5803 


9.853  2421 


0.007  5381 
0.007  4960 
0-007  4539 
0.0074118 
0.007  3697 


9.8532214 
9.853  2007 
9.853  1800 

9853  1593 
9.853  1386 


0.007  3276 


9.8531179 


0.007  2854 
0.007  2433 
0.007  2012 
0.007  1591 

0.007  1 1 70 
0.007  0749 


0.007  0327 
0.006  9906 
0.006  94 85 
0.006  9064 
0.006  8643 


0.006  8222 


0.006  78:0 
0.006  7379 
0.006  6958 
0.006  6537 
0.006  6116 


0.006  5695 
0.006  5274 
0.006  4852 
0.0064451 
0.006  4010 
0.006  3589 


0.C06  3168 


0.006  2747 
0.006  2326 
0.006  1904 
0.006  1483 
0.C06  1062 
0.006  0641 
0.Q06  0220 
0.005  9799 
0.005  9377 
0.005  8956 
0.005  8535 


0.005  °iH 


0.005  7693 
0.005  7272 
C.005  6851 
0.005  6429 
0.0&5  6008 


0.005  5s87_ 
0.005  5166 
0.005  4745 
0.005  4324 
0.005  3905 
0.005  3482 


9.853  0972 
9.8530765 

9-853  2558 
9.8530350 
9.8530143 


9j5i??3^ 
9.8529729 
9.8529522 

9-8529315 
9.8520107 
9.8528900 


9.852  8693 
9.852  8486 
9.8528278 
9.852  8071 
9.8527864 
9.8527656 


9.8527449 


9.852  7242 
9.852  7034 
9.852  6827 
9.852  6619 
9.8526412 


9.852  6204 


9.852  5997 
9.8525789 
9.852  55S2 
9852  5374 
9.8525166 


9.8524959 
9.8524751 
98514543 
98524336 
9.8524128 

9-85239-0 
9-852  5-13 


9.8525505 
9.852  3297 
9.S52  3089 
9.8522881 
9.852  2674 


0.005  3060 


0.005  2639 
0.005  1218 
0.005  1797 
0.005  1376 
0.005  0955 


0.005  0534 


9.852  24O6 
9.852  2258 
9.852  2050 
9.852  1842 
9.8521634 
9.852  1426 


9.85212x8 


9.852  1010 
9.852  0802 
9.S520594 
9.8520386 
9.8520178 


(I.e. 


Taa- 


9.851  9970 
Sin 


207 
207 
207 
207 
207 
207 
207 
207 
207 
208 
207 
207 
207 
207 
207 
208 
207 
207 
207 
208 
207 
207 
208 
207 
207 

2C8 

207 
208 

207 

208 
207 
208 


208 

2o3 

2C8 

207 

208 
208 
208 

2C8 

208 
208 
208 
208 
208 
208 
208 
208 


30 


28 


27 


26 


25 


24 


23 


22 


21 


20 


45" 


44' 


5M 


, 

.. 

Sin  I  d. 

Tang 

Ac. 

Cotg 

1   CO, 

d. 

/. 

, 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

o 

lO 
20 
30 
40 
50 
0 
lO 

20 

30 
40 
50 

0 

10 
20 

30 
40 

so 
0 
10 
20 

30 
40 

50 
0 

10 

20 

30 

40 

50 
0 

10 

20 

30 

40 

50 
0 

10 

20 

30 
40 

50 

0 
10 
20 
30 
40 
50 

0 
10 
20 
30 
40 
SO 

0 
10 
20 
30 
40 
50 

0 

9.848  itOO 

212 
212 
211 
212 
212 
211 
212 
212 

211 
212 
211 
212 

an 

212 
211 

212 

211 

212 
211 
212 
211 
211 
212 
211 
211 
211 
212 
211 
2U 
211 

211 

212 
2U 
211 
211 
211 
211 
211 
211 
211 
211 
211 
211 
211 
110 
211 
111 
111 
211 
210 
211 
211 
211 
2X0 
211 
211 
210 
211 
210 
211 

9-997  4734 

421 
421 
421 
421 
421 
421 
421 
422 
421 
421 
421 

0.002  5266 

9.8507446 

209 
209 
210 
209 
209 
210 
209 
210 
209 
210 
209 
210 
210 
209 
210 
209 
210 
210 
209 
210 
210 
210 
210 
209 
210 

ilO 

210 
210 
210 
210 

210 

210 
210 
210 
210 
210 
210 
210 
210 
210 
210 
210 
211 
210 
210 
210 
211 
210 
210 
210 
211 
210 

210 
210 
211 
210 
211 
210 
III 

0 
50 
40 
30 
20 
10 

0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 

0 

50 
40 
30 
20 
10 
0 

50 
40 
30 
20 
10 

0 
50 
40 
30 
20 
xo 

0 

50 
40 
30 

to 

ID 
0 

SO 

40 
30 

20 
10 
0 

10 
9 

8 
7 
6 

4 
3 

2 

1 

9.848  2392 
9.848  2604 

9.848  2815 
9.848  3027 
9.848  3239 

9-9975155 
9-9975576 
9-997  5997 
9.9976418 
9-997  6839 

0.C02  4845 
0.002  4424 
0.002  4003 
0.002  3582 
0.0023161 

9.8507237 
9.850  7028 
9.8506818 
9.8506609 
9.850  6400 

9.848  3450 
9.848  3662 
9.848  3874 

9.848  4085 

9.8484297 
9.848  450S 

9.997  7260 

0.002  2740 

9.8506190 

9.997  7681 
9-997  8103 
9-997  8524 
9-997  8945 
9.997  9366 

0.0022319 
0.002  1897 
0.002  1476 
0.002  1055 
0.002  0634 

9.8505981 
9.8505771 
9.8505562 
9.8505352 
9.8505143 

9.848  4720 

9-997  9787 

421 
421 
421 
421 
421 
422 
421 

421 

421 
421 
421 

421 

0.0020213 

9-8504933 

9.8484931 
9-8485143 

9-848  5354 
9.848  5566_ 
9.848  5777 

9.998  0208 
9.998  0629 
9.998  1050 
9.998  1471 
9.998  1892 

0.001  9792 
o.ooi  037 1 
o.ooi  8950 
0.001  8529 
0.001  8108 

9.8504723 
9.8504514 
9.8504304 
9.8504095 
9.8503885 

9.848  5989 

9.9982314 

0.001  7686 

9-8503675 

9.848  6200 
9.848  6412 
9.848  6623 
9.848  6834 
9.848  7046 

9-998  2735 
9.998  3156 
9-998  3577 
9.998  3998 
9.9984419 

O.OOI  7265 
0.001  6844 
0.001  6423 
0.001  6002 
O.OOI  5581 

9-850  3466 
9.8503256 
9.850  3046 
9.8502836 
9.850  2626 

9.848  7257 

9.998  4840 

0.001  5160 

9.8502417 

9.848  7468 
9.848  7679 
9.848  7891 
9.848  8102 
9.8488313 

9.9985261 
9.998  5682 
9.998  6104 
9.998  6525 
9.998  6946 

421 

422 
421 
421 
421 

421 

421 
421 
421 
421 

O.OOI  4739 
0.001  4318 
O.OOI  3896 
0.001  3475 
0.001  3054 

9.850  2207 

9.850 1997 
9.8501787 
9.8501577 
9.8501367 

9.848  8524 

9.998  7367 

O.OOI  2633 

9.850 1157 

9.848  8735 
9.848  8947 
9.8489158 
9.8489369 
9.848  9580 

9.998  7788 
9.998  8209 
9.998  8630 
9.9989051 
9.998  9472 

O.OOI  2211 
0.001  179I 
0.001  1370 

O.OOI  0949 
0.001  0528 

9.850  0947 
9.8500737 
9.8500527 
9.8500317 
9.8500107 

9.848  9791 

9.998  9893 

422 
421 
421 
421 
421 

421 

O.OOI  0107 

9.849  9897 

9.849  oooa 
9.8490213 
9.849  0424 
9.8490635 
9.8490846 

9.9990315 
9.999  0736 
9.9991157 
9.999  1578 
9.999  1999 

0.000  9685 
0.000  9264 
0.000  8843 
0.000  8422 
0.000  8001 

9.849  9687 

9.849  9477 
9.849  9267 
9.849  9057 
9.849  8847 

9.849  1057 

9.999  2420 

0.0007580 

9.849  8637 

9.849  1268 
9.849  1479 
9.849  1689 
9.849  1900 
9.849  21 11 

9.999  2841 
9.9993262 
9.999  3683 

9-999  4105 
9.9994526 

421 

421 
422 
421 
421 
421 
421 
421 
421 
411 
421 
411 
42a 
421 
421 
421 
421 

0.000  7159 
0.000  6738 
0.0006317 
0.0005895 
0.0005474 

9.849  8426 
9.849  8216 
9.849  8006 
9.849  7796 
9.8497585 

9.849  2322 

9.999  4947 
9.999  5368 
9.999  5789 
9.999  6210 
9.9996631 
9-999  7051 

0.0005053 

9-849  7375 

9849  i533 
9.849  2743 

9-849  2954 
9.849  3165 
9.849  3376 

0.000  4631 
0.000  42 II 
0.000  3790 
0.0003360 
o.oco  2948 

9.8497165 
9.8496955 
9.849  6744 
9.849  6534 
9.8496323 

9.849  3586 

9-999  7473 

0.000  2527 

9.8496113 

9.849  3797 
9.849  4008 
9.849  4218 
9.849  4429 
9.849  4639 

9-999  7894 
9.9998316 

9-999  8737 
9.9999158 
9.999  9579 

0.000  2106 
0.000 1684 
0.000 1263 
0.000  0842 
0.0000421 

9.849  5903 
9.849  5692 
9.849  5482 
9.849  5271 
9.849  5061 

9.849  4850 

0.000000c 

9.849  4850 

,   . 

Cos 

d. 

Cotg 

d.  c.|   Tang 

Sin 

d. 

" 

45^ 


MO      Foa   THE  BBBUCfKni    Of    ABOfl   IMTO    HOURf.   M1HUTIS   AND   ISiXMIDS. 


DEQBEKS. 

MI- 
NOTES. 

8E- 
OONDS. 

0 

h  m 

0  0 

65 

;s| 

120 

8''o- 

i85 

h  m 

12  0 

240 

1^0"'! 

3o5 

h  n. 
20  0 

0 

m  8 
0  0 

5 

0.00' 

J 

3 
4 

I 

7 
8 
9 

0  4 
0  8 
012 
016 
020 
024 
028 
032 
036 

61 
62 
63 

64 

65 
66 

67 
68 
69 

4  4 
4  8 
412 
416 

420 
424 
428 
432 
436 

121 
122 

123 
124 

\ll 

127 
128 
129 

8  4 
8  8 
812 
816 

820 
824 
828 
832 
836 

181 
182 
183 
184 

III 

III 
189 

12  4 
12  8 
12  12 
12  16 

1220 
1224 
1228 
1232 
1236 

241 
242 
243 
244 
245 
246 

247 
248 
249 

16  4 
16  8 
16  12 
16  16 
16  20 
1624 
1628 
16  32 
1636 

301 
302 
303 
304 

'^ 

309 

20  4 

20  8 
20  12 
20  16 
2020 
20  24 
2028 
2032 
2036 

I 

3 
4 

I 

I 
9 

0  4 
0  8 
0  12 
C16 
020 
024 
028 
032 
036 

2 

3 
4 
5 
6 

I 

9 

0.07 
0.13 

0.20 

0.27 

0-33 
0.40 

0.47 
0.60 

10 

040 

70 

440 

130 

840 

190 

12  40 

250 

1640 

310 

2040 

10 

040 

10 

0,67 

II 

12 

13 

14 

\l 

17 
i8 

19 

044 
048 
052 

0  56 

1  0 
I  4 

\i 

116 

71 
72 

73 
74 
75 
76 
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2  33 

0.92 

s  36 

43 

4  21  45 

10  27  0 

16  32  14 

22  37  29 

043 

2  37 

0.93 

5  40  1 

44 

4  27  51 

10  33  5 

16  38  20 

22  43  34 

0.44 

2  41 

0.94 

5  4i  1 

45 

4  33  56 

10  39  10 

16  44  25 

22  49  39 

0.45 

2  44 

0.95 

5  47 

4b 

4  40  I 

lo  45  16 

16  50  30 

22  55  45 

0.46 

248 

0.96 

5  51  1 

'^I 

446  6 

10  51  21 

i6  56  35 

23  I  so 

0.47  1  2  S2 

0.97 
0.98 

5  5+ 

48 

4  52  12 

10  57  26 

17  2  41 

23  7  55 

0.48  1   5s 

VI 

49 

4  58  17 

II   3  31 

17  8  46 

23  14  0 

0.49  2  S9 

099 

50 
51 
5i 
53 
54 

5  4  22 

n  9  37 

17  14  51 

23  20  6 

0.50  3  3 

1.00 

5  5 

5  10  27 
5  16  33 
5  22  38 
5  28  43 

11  15  42 
11  21  47 
11  27  52 

"  33  58 

17  20  56 
17  27  2 
17  33  7 
17  39  12 

23  26  II 
23  32  16 

23  38  21 

23  44  27 

Example: 
mean  time  b 

14" 57" 
The  table  g 

Let  the 

8 

32'.56. 
ves  firs 

given 
t 

5? 

5  34  48 

11  40  3 

17  45  17 

23  50  32 

for  14''S4 

mjj.   J 

"27* 

5  40  54 
5  46  59 

II  46  8 
11  52  13 

17  51  23 
17  57  28 
^!  3  33 

23  s6  37 

24  2  42 

then  lor    2 

41 

0.44 

a 

»744  1 

l'.56    ; 

5» 

5  53  4 

11  58  19 

24  848 

The  sum  i., 

[^Sl'^V 

59 

5  59  9 

12  4  24 

i8  9  38 

24  14  53 

-h  2'"27'44  : 

is  the  requ 

=  is-o: 

red  81 

o'.oo  1 
dereal 

60 

6  515 

12  10  29 

18  15  44 

24  20  58 



time. 

1 

»«• 


564 


TABLES  OF 

REFRACTION 

BASED  DPOS  TBOBI                                                                                    11 

OF    BESS  EL.                                                    1 

THERMOMETER:    Rl^AUMUB.                                                1 

BAROMETER:    PARIS  INCHES  AND  LINES.                                      1 

Bakomkter 

Thermometer           |        Correction        j| 

P.AR.M. 

--■•  1  fS^: 

B^AUM. 

CELSIUS 

FAHR.            B  A  R  0  M  E  T  E  R         | 

a6'    3- 

710.6 

27.99 

-  i6° 

-  20?0 

-4.0 

4 

712.9 

28.07 

15 

i8.8 

-  1.8 

t    External 

715.1 

28.16 

14 

17-5 

+  0.5 

t'  Attached 

I 

9 
10 

7174 
719.6 
721.9 

724.1 
7264 

28.25 
28.34 
28.43 

28.52 
28.61 

13 
12 
II 

16.3 
15.0 
13-8 

2.8 

5-0 
7-3 

Thermometer  ac- 
cording to  Reau- 
mur. 

10 

12.5 

9-5 

t 

7 

".3 

1 0.0 
8.8 

7-5 

11.8 

11 

728.6 

28.70 

14.0 
16.3 

18.5 

t       l'            p...-    T  in 

27     0 

730.9 

28.79 

0 

m 

0.00 

1 

733-1 

28.87 

2 

735-4 

28.96 

6-3 

20.8 

I 

0.07 

3 

737-7 

25,-05 

5-0 

23.0 

2 

0.14 

4 

739-9 

29.14 

3.8 

25.3 

3 

0.20 

5 

742.2 

29.23 

2-5 

27.5 

4 

0.27 

7 
8 

744-4 
746.7 
748.9 

29.32 
29.41 
29.50 

—  I 

-1-3 

29.8 

I 

0.34 
0.41 
0.48 

0.0 

32.0 

-♦-  I 

-^i-3 

34-3 

8 

0.54 

9 

751.2 

29.58 

36.5 

9 

0.61 

10 

753-5 

29.67 

3.8 

38.8 

10 

0.68 

11 

755-7 

29.76 

28     0 

758.0 

29-85 

1 

7-5 

41.0 

43-3 
45-5 

Tliis  correction  is 

I 

760.2 

29.94 

2 

762.5 

30.03 

8.8 
1 0.0 

47-8 
50.0 

of   the    same    sign 

3 

764.7 

30.12 

L 

with  t—t'. 

4 

767.0 
769.2 
771-5 
773-8 
776.0 

30.21 
30.30 
30.38 
30.47 
30.56 

9 

"•3 

52.3 

10 

12.5 

54-5 

7 
8 

II 

12 
13 

13.8 

56.8 

Note:   In  the  se- 
cond and  third  co- 

9 
10 
II 

778.3 
780.5 
782.8 

30.65 
30-74 
30.83 

14 

'A 

19 

\li 

Pi 
65.8 

68.0 

70.3 
72.5 
74.8 

lumn  .3  and  .8  stand 
for  .25  and  .75  rcsp. 

29     0 

785.0 

30.92 

21.3 

22.5 

23.8 

For  Conversion 

FAHB.    1        BEAUM. 

I 
2 

787-3 
789-5 

31.01 
31.10 

o^i      1        0.04 

2       1                09 

Foil 

CONVEKSIOM 

20 

25.0 

77.0 

21 

26.3 

79-3 

ENOL.    IN 

CH.    1  PAB.    LINES. 

22 
*3 

in 
30.0 

31-3 
32-5 

81.5 
83.8 

86.0 
88.3 
90.5 

3         'I 

4  1            18 

5  1                21 

?     !           3? 
8                36 

oil 

2 

3 

m 
CXI 

4 

1 

27 

33-8 
35.0 

92.8 
95-0 

9     1        0.40 

i.o     1        044 

2.0    1      0.89 

i 

•79 
0.90 

11 

0.09 

1              IJOI 

1 

Tables  ok  Refraction. 


ijdb 


TABLE  I.    Mean  uEFRArriON. 


Ari'T. 

Ai.rp. 


Aprx. 

Al.TI>. 


Refr. 


ArPT.  I 

A  LTD. 


Rkfr. 


Refr. 


30 

40 

50 

6  o 


30 

40 

7   o 


34  54-1 


3249.2 
3052.3 
29    3.5 

27  22.7 
25  49.8 


[8    8.6 


17  23.0 
16  40.7 
16    0.9 

15  234 
14  47.8 


14  14.6 


13  43-7 
13  15.0 

[248.3 

12  23-7 
[2     0.7 

'I  38.9 


II  18.3 
1058.6 
1039.6 
10  21.2 

10   3-3 


946.5 


9  30-9 
9  16.0 
9    1.9 

8  48.4 
835-6 


823.3 


811.6 
8  0.3 
7  49-5 
7  39-2 
729-2 
719.7 


124.9 
116.9 

108.8 
100.8 
9^-9 
85.1 
77-9 
71.1 
64.7 
59.0 
53-9 
49.4 
45-6 
41.3 
39-8 
37-5 
35.6 
33-1 
30-9 
.8.7 
a6.7 
H.6 
23.0 
21.8 

20.6 

19.7 
19.0 
18.4 
17.9 
16.8 
15.6 
14.9 
14.1 
•3-5 
12.8 
12.3 
11.7 
.1.3 
10.8 
10.3 


719-7 


710.5 
7  1-7 
653-3 
645.1 

6  29.6 


^l 


622.3 
615.2 
6  8.4 
6  1.8 
1.554 
5491 
5  43-3 
5  37-6 
532.0 
526.5 
521.3 


5  16.2 

5  6.4 

5  1-7 
4  57-2 
^52^ 

448.5 


4  44-3 
440.2 

436-3 
4324 
428.7 


425.0 


20 
30 

40 

__5£. 
13  o 


421.4 
4  18.0 
414.6 

4II-3 
4    8.1 


4   4-9 


4  i.S 
358.8 
3  55-9 

3  53-0 
350.2 

3  474 


_40_ 
15  o 


342.1 
3  37-0 


332.1 


40 


3274 
322.9 


16  o 


314-5 
310.5 


3_6^ 

3    :-9 

2  59-3 


2  55-8 
252.5 
2  49-3 


19  o 


246. 


243.1 
240.2 


237-3 


2  34-5 
111:1 
229.3 


226.8 
224.3 


40 


2  19.6 

217.4 


23_0 
20 
40 

24  O 


25  O 


3-2 


_40_ 
26  o 


20 
40 

27  O 


28  o 


14 

59-6 


56.1 

544 

Jll 
51.2 
49-7 


28  o 


40 
30  o 


40 
31  o 


__40_ 
32  o 

20 
40 


36  o 


37 


20 
40 
38  o 
20 
40 


40 
41  o 

20 

40 


43- 


39-7 


13-8 


64.0 
61.8 

59-7 

57-7 
55-7 
53-8 
51-9 

50-2 

484. 

46.7  i 
45.1 

41.9 
40.4 

38.9 

37-5 

36.1 

34-7 

333 

32.0 

30-7 

29-4 

28.2; 

26.9 

25-7! 

24.5  ' 

23.3, 
22.2 


^7-7 
16.6 


:t^!- 
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Tables  of  Refractioh. 


TABLE  II. 

Correction  fob 

TEMPERATURE. 

Mff,AN 

KEFBACTIOH. 

20'   4.0' 

I'O* 

r'20' 

i'4o' 

2'o' 

2'20' 

2'40' 

3'o' 

3'ao' 

3'4o' 

4'o' 

4'ao- 

4'4o' 

■+■ 

-t- 

-♦- 

-t- 

-(- 

•+■ 

■+■ 

-t- 

-♦- 

■+■ 

+ 

-f- 

-+- 

-t- 

-i6 

24 

4-8 

7'x 

9'') 

Il'.q 

144 

i6.''8 

I9.'2 

21'.  7 

24.'2 

26.'7 

29'.2 

31^8 

344 

-15 

2.^ 

4-S 

6.8 

9.1 

11.4 

13-7 

15.9 

18.3 

20.7 

23.0 

254 

27.8 

30.3 

32.7 

—  14 

2.1 

4.3 

6.5 

8.6 

10.8 

13.0 

15.1 

174 

19.6 

21.9 

24.1 

264 

28.7 

31-1 

-13 

2.0 

4-1 

6.1 

8.2 

10.2 

12.3 

14-3 

16.5 

18.6 

20.7 

22.9 

25.1 

27.2 

29.5 

—  12 

i.q 

3-q 

S.8 

7-7 

9-7 

1 1.6 

13.6 

15.6 

17.6 

19.6 

21.6 

23-7 

2S.8 

27.9 

—  II 

1.8 

1-7 

3-4 

3-2 

5-5_ 

5-1 

4.8 

7-3 

91 

1 1.0 

12.8 

14.7 

16.6 

18.5 

20.4 

22.3 

243 

26.3 

—  10 

-  9 

6.9 

8.6 

^0^ 
9-7 

12.1 

13-8 

15.6 

174 
16.3 

19.2 

21.0 

22.8 

24.7 

1.6 

6.4 

8.1 

11.2 

13.0 

14.6 

18.0 

19.7 

214 

23.2 

-  8 

i-S 

3-0 

4') 

6.0 

7-S 

9.0 

10.6 

I2.I 

13.7 

15.2 

16.8 

184 

20.0 

21.6 

-  7 

1-4 

2.8 

4.2 

5.6 

7.0 

84 

9.8 

"•3 

12.7 

14.1 

15.6 

17.1 

18.6 

20.1 

-  6 

1-^ 

2.6 

3-9 

5-2 

e.s 

7.8 

91 

10.4 

11.7 

13-1 

14.4 

15.8 

17.2 

18.6 

-  5 

1.2 

2.4 

3.6 

4.8 

6.0 

7-1 

84 

3-^ 

10.8 

12.0 

13-3 

14.5 

15.8 

17.1 

-  4 

I.I 

2.2 

3-3 

4-3 

5-4 

6.5 

7.6 

8.7 

9-9 

Il.O 

12.1 

13-3 

144 

15.6 

-  3 

I.O 

2.0 

2.9 

3.9 

4-9 

')-9 

6.9 

7-9 

?-9 

lO.O 

Il.O 

12.0 

13.1 

14.1 

—  2 

O.q 

1.8 

2.6 

3-5 

44 

S-3 

6.2 

7-1 

8.0 

8.9 

9-9 

10.8 

11.7 

12.7 

—  1 

0.8 

1.6 

2-3 

3-1 

3-9 

4-7 

5-5 

b.3 

7-1 

7-9 

8.7 

9.6 

104 

11.2 

0 

0.7 

1.4 

2.0 

2.7 

34 

4-1 

4.8 

5.5 

6.2 

6.9 

7.6 

8.3 

9-1 

9.8 

-♦-  I 

0.6 

1.2 

1-7 

2.3 

2.9 

3-'i 

4.1 

4-7 

5-3 

5-9 

6.5 

7-1 

7.8 

84 

4-    2 

o.s 

1.0 

I") 

;:i 

2.4 

2.9 

34 

3-9 

44 

4-9 

54 

tl 

6.5 

7.0 

-f-  3 

0.4 

0.8 

1.2 

1.9 

2-3 

2.7 

3-1 

3-5 

3-9 

44 

5-2 

5.6 

+  4 

O.T, 

0.6 

0.9 

1.2 

i-S 

1.8 

2.1 

24 

2.7 

3-0 

3-3 

3.6 

3-9 

4.2 

+  5 

0.2 

0.4 

0.6 

C.8 

i.o 

1.2 

14 

1.6 

1.8 

2.0 

2.2 

2.4 

2.7 

2.9 

+  6 

O.I 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

I.I 

1.2 

1-3 

14 

1-5 

■*-  7 

0.0 

0.0 

0.0 

O.I 

0.1 

0.1 

0.1 

0.1 

0.1 

O.I 

0.1 

0.1 

0.2 

0.2 

-+-  8 

0.1 

0.2 

0.2 

0.3 

0.4 

0-5 

0.6 

0.7 

0.7 

0.8 

0.9 

1.0 

I.I 

1.2 

+  9 

0.2 

°-3 

0.4 

0^ 

0.5 
0.7 

0.5 
0.8 
I.I 

_^-7_ 
I.I 
1.4 

0.9 

1.0 

1.2 

14 

1.6 

1.8 

1-9 

2.1 

_2.3 

3-5 

2.5 

■+10 

1.8 

1.6 

1-9 

2.1 

24 

2.7 

2.9 

3-2 

3-8 

+  11 

2.1 

2-5 

2.8 

3-2 

3-6 

3-9 

4-3 

4-7 

!•' 

+12 

0.4 

o.q 

1-3 

1.8 

2.2 

2.7 

31 

3.6 

4.0 

4-5 

4-9 

54 

5-9 

64 

-t-13 

0.5 

1.6 

2.1 

2.7 

3.2 

3-7 

4-3 

4.8 

54 

5-9 

f.5 

7-1 

7.6 

+  14 

0.6 

1.2 

1-9 

2.5 

3-1 

3-7 

44 

5-0 

5.6 

6.3 

6.9 

7.6 

8.2 

8.9 

-^-15 

0.7 

1-4 

2.1 

2.8 

3-5 

4.2 

5-0 

5-7 

64 

7-1 

7-9 

8.7 

94 

lO.I 

+16 

0.8 

1.6 

2-4 

3-^ 

4.0 

4.8 

5.<^ 

64 

7.2 

8.0 

8.8 

9-7 

10.5 

114 

+17 

o.q 

1.8 

2.6 

3-'; 

44 

S.3 

6.2 

7-1 

8.0 

8.9 

9.8 

10.7 

11.6 

12.6 

+18 

1.0 

I.q 

2.9 

3.8 

4.8 

V8 

6.8 

7.8 

8.7 

9-7 

10.7 

11.8 

12.8 

13.8 

+  19 

1.0 

2.1 

3-1 

4.2 

5-2 

^■3 

74 

84 

9-5 

10.6 

11.7 

12.8 

13.9 

15.0 

+20 

I.I 
1.2 

2.4 

34 

4-5 
4.8 

5-7 
6.1 

6.8 

7-9 

9-1 
9.8 

10.3 

1 1.4 

12.6 

t!I 

15.0 

16.2 

+  21 

3.6 

7-3 

^■S 

Il.O 

12.3 

13-5 

16.1 

Hi 

+  22 

1-3 

2.6 

3-9 

S-i 

6.S 

7.8 

91 

104 

11.7 

13-1 

144 

15.8 

17.2 

18.6 

-^-23 

1-4 

2.7 

4.1 

S-5 

6.9 

«-3 

9-7 

12.5 

13-9 

153 

16.8 

18.3 

19.7 

+24 

i.S 

2.q 

4.4 

S.8 

7-3 

8.8 

10.2 

11.7 

13.2 

14.7 

16.2 

17.8 

19.3 

20.9 

-+-25 

i-S 

31 

4.6 

6.1 

7-7 

9.2 

10.8 

124 

^3-9 

15-5 

17.1 

18.7 

20.4 

22.0 

+26 

1.6 

3-2 

4.8 

6.5 

8.1 

9-7 

114 

13.0 

14-7 

ib.3 

18.0 

19.7 

214 

23.2 

+27 

1-7 

3-4 

5-1 

6.8 

8.S 

I0.2 

J  1.9 

13.6 

154 
i6.i 

17.1 

18.9 

20.7 

22.5 

24.3 

-+-28 

1.8 

3-5 

5-3 

7-» 

8.9 

10.6 

124 

14.3 

17.9 

19.8 

21.6 

*3-5 

»54 
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Ml 


Arguments:    External  Thermometer  and  mean  refraction. 

Mkan  refraction. 

S'o' 

5' 20' 

5'4o" 

6'o" 

6-20" 

6' 40' 

7'o" 

7' 20' 

7'4o' 

8'  0"    8'2o'   8'  40" 

'"■   II  1 

-+- 

-•- 

4- 

■+■ 

-f- 

-t- 

-I- 

■+■ 

+- 

-h 

-H      1      -. 

37-0 

39-6 

42'3 

45'i 

47*8 

50*6 

53-S 

56^3 

Sg.'i 

62:2 

6^:2 

68.2 

I   II.'2 

-  16' 

35-2 

37-7 

40.3 

42.9 

4S-S 

48.2 

S0.9 

S3.6 

S6.4 

S9-2 

62.0 

64.9 

I    7-8 

-  15 

33-5 

35-« 

3«-3 

40.7 

43-2 

45.8 

4«.3 

50.9 

53-b 

56.2 

58.9 

61.7 

I    4.4 

-  14 

31-7 

34.0 

36-3 

3«-6 

"^1-° 

434 

45.8 

48.3 

50.8 

.53-3 

55-9 

584 

I    I.I 

-  13 

30.0 

32.1 

34-3 

3b.5 

38.8 

41.0 

43-3 

45-7 

48.0 

50.4 

52.8 

55-3 

57-7 

—  12 

28.3 

30.3 

324 

344 

36.6 

38.7 

40.9 

43-1 

45-3 

47-5 

49.8 

52.1 

54-5 

—  II 

26.6 

28.5 

304 

324 

344 

364 

38.4 

40.5 

42.6 

44-7 

46.8 

49.0 

51.2 

—  10  1 

24.9 

26.7 

28.S 

30.3 

32.2 

34-1 

36.0 

37-9 

39-9 

41.9 

43-9 

45-9 

48.0 

"    9 

23-3 

24.9 

26.6 

28.3 

30.1 

31.8 

33.(' 

3S4 

37-2 

39-1 

41.0 

42.8 

44.8 

-    8 

21.6 

23.2 

24.7 

26.3 

27.9 

29.6 

31.2 

32.9 

34-b 

3<'.3 

38.1 

39-8 

41.6 

—    7 

20.0 

21.4 

22.9 

24-3 

25.8 

27.4 

28.9 

30.4 

32.0 

33-6 

3S-2 

36.8 

38.S 

-    6 

18.4 

19.7 

21.0 

22.4 

23.8 

25.1 

26.5 

28.0 

29.4 

30.9 

32.4 

33-9 

354 

—    5 

16.8 

18.0 

19.2 

20.4 

21.7 

23.0 

24.2 

25-5 

26.9 

28.2 

29.5 

30-9 

32.3 

-    4 

15-3 

16.3 

17.4 

i8.<; 

19.7 

20.8 

22.0 

23.1 

24.3 

2^."; 

26.8 

28.0 

293 

—    3 

i3-« 

14.6 

15.6 

16.6 

17.6 

18.7 

19.7 

20.8 

21.8 

22.9 

24.0 

25.1 

26.2 

—    2 

12.2 

13.0 

i3.« 

14-7 

15.6 

16.5 

17-5 

18.4 

194 

20.3 

21-3 

22.3 

23-3 

—     I 

10.6 

"■3 

12. 1 

12.9 

13.6 

14.4 

15.2 

16.1 

16.9 

17.7 

18.6 

19.4 

20.3 

0 

9.0 

9-7 

10.3 

1 1.0 

1 1.7 

12.4 

13.0 

13-7 

14.5 

15.2 

i'i-9 

16.6 

174 

■+■    I 

7-5 

8.1 

8.6 

9.2 

9-7 

10.3 

10.9 

11.5 

12.0 

12.6 

13.3 

13-9 

14.5 

■+■    2 

6.0 

6.5 

6.9 

74 

7.8 

«-3 

8.7 

9.2 

9-7 

lO.I 

10.6 

II. I 

-*-    3 

4.6 

4-9 

5-2 

5-^ 

5-9 

6.2 

6.6 

6.9 

7-3 

7-7 

8.0 

84 

8.8 

-^    4 

3-^ 

3-3 

3.5 

3.» 

4.0 

4.2 

4-5 

4-7 

<;.o 

^•2 

54 

5-7 

6.0 

:  J 

1.6 

1.8 

1-9 

2.0 

2.1 

2.2 

2.4 

2-5 

2.6 

2.8 

2.9 

30 

3-2 

0.2 

0.2 

0.2 

0.2 

0-3 

0.3 

0-3 

0.3 

0.3 

0.3 

0.4 

0.4 

0.4 

-«-  7 

1.2 

'•3 

1.4 

1.5 

1.6 

li 

1.8 

1-9 

2.0 

2.1 

2.1 

2.2 

2-3 

+     8 

2-7 

2.8 

3-0 

_3:i 
4.9 

34 

3.8 

4.0 

4.2 

4-4 

4.6 

4.8 

5.0 

+    9 

41 

44 
5.8 

4.6 

5-2 

74 

5.8 
7.8 

6.1 
8.3 

6.5 

6.8 

7-1 

74 

7-7 

-+-  10 

5-5 

6.2 

6.6 

7.0 

8.7 

91 

9-5 

lO.O 

10.4 

-t-  II 

6.8 

z-3 

7.8 

8.3 

8.8 

9-3 

9.8 

10.4 

10.9 

11.4 

12.0 

12.5 

13.0 

-+-  12 

8.2 

8.8 

94 

10.0 

10.6 

II. 2 

1 1.8 

12.4 

I3-I 

13-7 

14-3 

15.0 

15-7 

-t-  13 

9.6 

10.2 

10.9 

11.6 

12.3 

13.0 

i3.« 

14-5 

1S.2 

16.0 

16.7 

17-5 

18.2 

■4-  14 

10.9 

1 1.7 

12-5 

13-3 

14.1 

14.9 

15-7 

ib.5 

17.4 

18.2 

19.1 

19.9 

20.8 

-*-  15 

12.2 

13-1 

14.0 

14.9 

15.8 

16.7 

17.6 

18.5 

19-5 

20.4 

21.4 

22.4 

234 

+  i6 

13.6 

H-5 

iS-S 

16.5 

17-5 

18.5 

19-5 

20.  s 

21.6 

22.6 

23.7 

24.8 

25.9 

-4-  17 

14.9 

15-9 

17.0 

18.1 

19.2 

20.3 

21.4 

22.5 

23-7 

24.8 

26.0 

27.2 

28.4 

+  18 

16.2 

17-3 

ii-5_ 
19.9 

19.6 

20.8 

22.0 

23-3 

24.5 
26.4 

25-7 
27.8 

27.0 

28.3 

29.5 

30-9 

■+■  19 

174 

18.7 

21.2 

22.5 

23.8 

25.1 

29.1 

30.5 

31.9 

33-3 

4-  20 

18.7 

20.1 

21.4 

22.8 

24.1 

25-5 

't-2 

28.4 

29.8 

31.3 

32.7 

34.2 

35-7 

■+■  21 

20.0 

21.4 

22.8 

24-3 

25.8 

27.2 

28.8 

30-3 

31.8 

334 

34-9 

36.S 

38.1 

4-  22 

21.2 

22.7 

24.3 

25.8 

27.4 

28.9 

30.6 

32.2 

33-8 

35-5 

37-1 

38.8 

40.5 

■+■  23 

22.5 

24.1 

25-7 

27-3 

29.0 

30.6 

32.3 

34.1 

3S.8 

37-S 

39.3 

41. 1 

42.9 

-f-  24 

23-7 

254 

27.1 

28.8 

30.6 

32.3 

34-1 

35-9 

37-7 

39-b 

41-5 

434 

45-3 

-1-   25 

24.9 

26.7 

28.5 

30-3 

32.1 

34.0 

35-9 

37.8 

39-7 

41.6 

43.(' 

45.6 

47.6 

+  26 

26.1 

28.0 

29.9 

3i.« 

33-7 

35-6 

37.6 

39.6   41.6 

43-7 

47^ 

47.8 

49-9 

4-  27 

27-3 

29.3 

31-1 

33-2 

35.2 

37-3 

39-3 

414   43-S 

45-7 

50.0 

52.2 

+  28 

668 
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TABLE  II.    Correction  for  temperature. 

Mean  refraction. 

ii 

9'o' 

,.• 

9' 40' 

10'  0° 

Io'2o" 

io'4o" 

ii'o' 

Il'2o' 

11 '40" 

12' 0' 

1 2-40' 

•♦- 

-h 

-f- 

-t- 

-f- 

+ 

-+- 

-h 

-+- 

-t- 

■+■ 

-16' 

-  15 

-  14 

I  ii.a 

I    7.8 
I    4.4 

i'i4'3 
I  10.8 

I    7.2 

;';j:i 

I  lO.I 

I  20.'7 

I  10.8 
I  12.9 

I  23.9 
I  19.8 
I  15.8 

l'27'2 
1  23.0 
118.8 

i'3o'5 
I  26.1 
1  21.8 

i'33:8 
129.3 
124.8 

13  7-2 
132.5 
127.9 

i'40."7 
135-8 
I  31.0 

i'44'i 
139-1 
I  34-1 

—  13 

—  12 

—  II 

I    i.i 

57-7 
54-5 

I    3-7 

I    0.2 

56.8 

I  6.4 

I      2.8 

59.2 

I    9.1 
I    54 
I    1.6 

III.9 

I     8.0 
I     4.1 

I  14.7 

I  10.6 
I    6.6 

I  17.5 

I  13-3 
1    9.1 

I  20.4 
I  16.0 
1  11.7 

123.3 
H8.7 
I  14.2 

126.2 
I  21.5 
I  16.9 

I  29.2 
124.3 
119.5 

—    10 

51.2 

534 

55-7 

57-9 

I     0.2 

I    2.6 

I    5.0 

I    7.4 

I    9-8 

112.3 

114.8 

I  I 

-    7 

48.0 
44.8 
41.6 

50.0 
46.7 
434 

45.2 

54.3 

50-7 
47.1 

564 
52.7 
49.0 

58.6 

54-7 
50.9 

I    0.9 
56.8 
52.8 

58*9 
54-7 

I    5.4 

I      I.O 

56.7 

I    7-7 

I  10.0 
I    5.4 
I   0.7 

-  6 

-  5 

-  4 

38.5 
354 
32-3 

40.2 
36.9 

33-7 

41.8 
38.5 
35-1 

43-5 
40.0 
36.6 

45-3 
41.6 
38.0 

47.0 
43-2 
39-5 

48.8 

44-9 
41.0 

50.6 
46.5 
42.5 

524 
48.2 
44.0 

54-3 
49.9 
45.6 

56.2 
51.6 

47-2 

—  3 

—  a 

—  I 

29.3 
26.2 

13-3 

30-5 

27.4 

24-3 

25-3 

33-1 
29.7 
26.3 

344 
30-9 

27.4 

35-8 
32.1 
28.4 

37.1 

33-3 
29.5 

38.5 
34-5 
30.6 

39-9 
35-8 
31-7 

41.3 
37-0 
32.8 

42.7 
38.3 
34.0 

0 

20.3 

21. 1 

22.1 

23.0 

23-9 

24.8 

25.8 

26.7 

27.7 

28.7 

29.7 

-4-    I 
-f-    2 

-*-    3 

17.4 

;t:i 

18.1 

151 
12.1 

18.9 

Hi 

19.7 
16.4 
13.2 

20.5 
17.0 
13-7 

21.2 

17.7 
14.2 

22.x 
18.4 

14-7 

22.9 
19.1 
15-3 

III 
15.8 

24.5 
20.4 
16.4 

254 
21.2 

17.0 

H-    4 

8.8 
6.0 

3-2 

3-3 

3-5 

9-9 
6.8 
3-6 

10.3 
7.0 
3.7 

10.7 
7-3 
3-9 

ii.i 
7.6 
4.0 

11.6 

7-9 
4.2 

12.0 
8.1 
44 

12.4 
8.4 
4-5 

12.8 
8.7 
4.7 

■+■  7 

0.4 

0.4 

0.5 

0-5 

0-5 

0-5 

0.5 

0.6 

0.6 

0.6 

0.7 

— 

— 

— 

— 

— 

— 

— 

— 



— 

-^    8 
-^    9 

-+•  10 
■+■  II 
-f-  12 
-»-  13 

2-3 
5-0 

2.4 
5-3 

2-5 

5-5 

2.6 

5-7 

2.7 
5-9 

2.8 
6.1 

2.9 

6.4 

12 

li 

3-2 

7-1 

3-3 

7-3 

7-7 
10.4 
13.0 
15-7 

8.1 

8.4 

8.7 

91 

94 

9.8 

lO.I 

10.5 

10.8 

11.2 

10.8 
13.6 
16.3 

"•3 
14.2 

17.0 

11.7 
14.7 

17.7 

12.2 

12.7 

159 
19.1 

131 

:^:i 

13-6 
17.1 

20.5 

14.1 

I7.-7 

21.2 

14.6 
18.3 

22.0 

11:5 

22.7 

-t-  14 
-t-  15 
-1-  16 

18.2 
20.8 
234 

19.0 

21.7 
244 

19.8 
22.6 
254 

20.6 

23-5 
26.4 

21.4 
24.4 
274 

22.2 
254 
28.5 

29-5 

23-9 

27.3 
30.6 

24.8 
28.2 

31-7 

25.6 
29.2 
32.8 

26.5 
30.2 
33-9 

■+■  17 
-^  18 

-4-  20 

30-9 

27.0 
29.6 
32.2 

28.1 
30.8 
33-5 

29.2 
32.1 
34-9 

304 

33-3 

36.2 

34-6 
37-6 

32.7 
35-9 
39-0 

33-9 

37-2 
40.4 

38.5 
41.9 

36.3 
39-8 
43-3 

37-6 
41.2 
44.8 

33-3 

34-7 

36-2 

37-6 

39-1 

40.6 

42.1 

43-6 

45-2 

46.7 

48.3 

■4-  21 

-+-  22 
-h  23 

35-7 
38-1 
40.5 

37-3 
39-8 

42-3 

38.8 
41.4 
44.0 

40.4 
43-1 
45.8 

42.0 
44.8 
47.6 

43-6 
46.5 
494 

ti:J 

51.2 

46.8 
50.0 
53-1 

48.5 
51-7 
55-0 

50.1 
53-5 
56.9 

51.8 

in 

-h  24 

42.9 
45-3 
47.6 

44-7 
47.2 
49.6 

46.6 
49.2 
51-7 

48.5 
53.8 

504 
53-1 
55-9 

52.3 

Hi 

54-2 

57-2 

I    0.2 

56.2 

59-3 
I    2.3 

58.2 
I    1.4 
I    4-5 

1    0.2 

I    3-5 
1    6.7 

I     2.2 

I  5.6 
I  9.0 

tt? 

49-9 

52-1 

52.1 
54.5 

54.2 
56.7 

564 
59.0 

58.6 
J    1-3 

I  08 
I  36 

I    31 
I    6.0 

I    1.3 

I    7.6 
1  10.7 

I  lO.O 

113.2 

112.3 

115.6 
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Arguments 

:  External  Thermometer  and  mkan  refraction. 

Mean  befraction. 

•k  ik 

i2'4o' 

13  o* 

1320 

i3'4o' 

14' 0' 

I4'2o'' 

i4'4o' 

15' 0'     I5'20* 

1540 

l6'  0° 

a  ^ 

■+■ 

+ 

•+■ 

-H 

-(- 

-4- 

+ 

-f- 

-4- 

-♦- 

-+~ 

, 

,    ^ 

'    „f 

, 

, 

1     i> 

, 

, 

, 

'     1 

147-7 

I. 51-3 

154-9 

158.5 

2   2.2 

2     6.0 

2    9.7 

113-5 

217.4 

221.3 

225.3 

—    16 

I  42-5 

145-9 

149-3 

152.8 

156.3 

159-9 
153-8 

2    3-4 

2   7.1 

2  10.7 

214.5 

218.2 

—   15 

137-3 

140.6 

143.H 

I  47-1 

150-5 

157.2 

2   0.7 

2    4.2 

2    7-7 

2  11.2 

-    14 

132.2 

135-3 

1  38.4 

141.5 

144.7 

147-9 

iSi.i 

1  54-3 

157-6 

2     I.O 

2    4-3 

—   13 

127.2 

I  30.1 

133.0 

I  36.0 

I  39.0 

I  42.0 

145.0 

I  48.1 

151-2 

154-3 

157-5 

I  22.2 

I  24.9 

I  27.7 

130.5 

133-3 

I  36.x 

139.0 

141-9 

144-8 

147.8 

150-8     -  II 

I  17-3 

I  19.8 

122.4 

I  25.0 

127.7 

130.4 

1331 

135-8 

138.5 

141.3 

144.1 

—  10 

-  9 

I  12.4 

114.8 

117.2 

119.7 

I  22.2 

124.7 

127.2 

129.7 

1  32-3 

134.9 

137-5 

1    7.6 

1    9-» 

I  12. 1 

114.4 

I  16.7 

1  19.0 

121.3 

123-7 

126.1 

I  28.6 

1  31.0     —     8 

I    2.8 

I    4.9 

I    7.0 

I    9.1 

I  II. 2 

113-4 

115.6 

117.8 

I  20.0 

122.3 

1  24.6  {  --     7 

58.1 

I    0.0 

1    1.9 

I    3-9 

I    5-9 

I    7.9 

I    9.9 

1  11.9 

114.0 

I  16.1 

n8.2'  -    6 

53-4 

55-1 

56.9 

58.7 

1    0.5 

I    2.4 

I    4.2 

I    6.1 

I    8.0 

1  lO.O 

I  11.9    -    5 

48.7 

50.4 

52.0 

53-b 

55-3 

57-0 

58-7 

I    0.4 

1    2.1 

1    3-9 

15-6-4 

44.2 

45-6 

47-1 

48.6 

50.1 

51.6 

53-1 

54-7 

56.3 

57.9 

59-5     -    3 

39-6 

40.9 

42.2 

43-6 

44-9 

46.3 

47-7 

49.1 

50.5 

51-9 

53-3     -    2 

35-1 

3b.3 

37-4 

38.6 

39-8 

41.0 

42.2 

43-5 

44-7 

46.0 

47.3     -     I 

30.7 

31-7 

32.7 

33-7 

34.8 

35.8 

36-9 

38.0 

39.1 

40.2 

41-3            0 

26.2 

27.1 

28.0 

28.9 

29.8 

30.7 

31.6 

32-5 

33-4 

34.4 

35.3     -1-    1 

21.9 

22.6 

233 

24.1 

24.8 

25.6 

26.3 

27.1 

27.9 

28.7 

29-5  ;  -+-    2 

17-5 

18.1 

18.7 

19-3 

19.9 

20.5 

21. 1 

ai.7 

22.4 

23.0 

23-7    +    3 

13-3 

13-7 

14.1 

14.6 

15.0 

15-S 

16.0 

16.4 

16.9 

17.4 

17.9     +    4 

9.0 

9-3 

9.6 

9-9 

10.2 

10.6 

■5.1 

11.2 

11-5 

11-9 

12.2    -+-    5 

4.8 

5.0 

5-i 

5-3 

5-5 

5-7 

6.0 

6.2 

6-4 

6.6    -»-    6 

0.7 

0.7 

0-7 

0.8 

0.8 

0.8 

0.8 

0.9 

0.9 

0-9 

1.0    -+-    7 

_      1 

3-4 

3-6 

3-7 

3-8 

5-9 

4.0 

4.1 

4.2 

4-3 

4.4 

4.5    ^    8 

7-5 

7.8 

8.0 

8-3 

8-5 

8-7 

9.0 

9.2 

9-5 

9.8 

10.0  '  -+-    9 

11.6 

11.9 

12.3 

12.7 

13-1 

13-5 

13-8 

14.2 

14.6 

15.0 

15.4     -H  10 

15.6 

16.1 

16.6 

17.1 

17.6 

i8.i 

18.6 

19.2 

19-7 

20.2 

20.8     -J-   1 1 

19-5 

20.2 

20.8 

21.4 

22.1 

22.7 

23-4 

24.1 

24.7 

25.4 

26.1  :  -4-  12 

23-4 

24.2 

25.0 

25-7 

26.5 

17-3 

28.1 

28.9 

29.7 

30-5 

314    +  13 

27-3 

28.2 

29.1 

30.0 

30-9 

31-8 

32.8 

33-7 

34-7 

35.6 

36.6  1  +  14 

31.2 

32.2 

33 -i 

34-1 

35-3 

36-3 

37-4 

38-5 

39-5 

4C.6 

41-7;  ■+-  15 

3S-0 

3b-i 

37-3 

38.4 

39-6 

40.8 

42.0 

43-2 

44-4 

45-6 

46.8    +  16 

38.8 

40.0 

41-3 

42.6 

43-9 

45.2 

46-5 

47.8 

49.2 

50.5 

51-9,  +  17 

42.5 

43-9 

45-3 

46.7 
50.8 

48.1 

49-5 

51.0 

52-4 

53-9 

55-4 

56.9    -(-  18 

46.2 

47-7 

49-2 

52-3 

53-8 

55-4 

57-0 

58.6 

I    0.2 

I    1.9    -(-  19 

49-9 

51-5 

53-1 

54.8 

56.5 

58.1 

59-8 

I    1-5 

1    3-3 

I    5.0 

I    6.8    H-  20 

53-5 

55-3 

57.0 

58.8 

I    0.6 

I    2.4 

1    4-1 

1    6.0 

I    7.9 

1    9.7 

1  11.6    -f-  21 

57-1 

59-0 

I    0.9 

I    2.8 

I    4-7 

I    6.6 

I    8.S 
1  12.8 

I  10.5 

I  12.4 

1  144 

I  16.4    -♦-  22 

I    0.7 

I    2.7 

I    4.7 

I    6.7 

I    8.7 

110.7 

1  14-9 

I  17.0 

119.1 

1  21.2     -4-  23 

*  4-5 

1    6.3 

I    8.4 

I  10.6 

112.7 

114-9 

I  17.0 

119.2 

1  21.4 

\lll 

1  25.9     -4.  24 

I    7-8 

I  lO.O 

I  12.2 

I  14.4 

I  16.7 

118.9 

I  21.2 

123.6 

125.9 

I  30.6  ;  -4-  25 

1II.3 

1  13.6 

I  15.9 

118.2 

I  20.6 

123.0 

125.4 

127.8 

130-3 

132.8 

1  35-3    +  26 

I  14.7 

I  17.1 

I  19.6 

I  22.0 

124.5 

I  27.0 

129.5 

132.1 

134-7 

137.3 

1  39.9  1  +  27 
1  44.5    -»■  28 

1 

118.1 

I  20.7 

xa3-i 

I  25.8 

128.4 

131-0 

133-6 

i3b-3 

139.0 

141.7 
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TABLE  III.    Correction  for  height  of  barometer. 

MSAK   RBFBAOTIOM  •«-  CoBB.   TaB.  II 

"J 

o'so'  ©'40* 

I'O* 

I'ao*  I '40* 

2'0*     2' 20' 

2' 40' 

3'o' 

3'20' 

3 '40' 

4'©' 

4'20' 

nS 

^6-3" 

i.'i 

2*2 

3*3 

44 

5-5 

6.'6 

7'7 

8.-8 

9.9 

II.O 

I2.'l 

13.2 

14-3 

4 

1.0 

2.1 

3-1 

4.2 

"J.a 

6.2 

11 

H 

tl 

-?:S 

114 

12.5 

13-5 

5 

I.O 

1.9 

2.9 

3-9 

4.9 

'i-9 

7.8 

10.8 

11.7 

12.7 

6 

0.9 

1.8 

^•7 

3-7 

4.6 

S-S 

64 

7-3 

8.3 

9.2 

lO.I 

II.O 

11.9 

rj 

0.9 

1-7 

2.6 

3-4 

4-3 

S-i 

6.0 

6.9 

7-7 

8.6 

94 

10.3 

II. I 

8 

0.8 

1.6 

24 

3-2 

4.0 

4.8 

5.6 

64 

7.2 

8.0 

8.8 

9.6 

104 

9 

0.7 

i-S 

2.2 

2.9 

3-7 

44 

5-2 

5-9 

6.6 

74 

8.1 

8.8 

11 

lO 

0.7 

14 

2.0 

2.7 

34 

4.1 

4-7 

54 

6.1 

6.8 

7-5 

8.1 

II 

0.6 

1.2 

1.8 

2-5 

31 

3-7 

4.3 

4.9 

5-5 

6.2 

6.8 

74 

8.0 

27   o 

0.6 

I.I 

^•7 

2.2 

2.8 

3-3 

3-9 

44 

5.0 

5.6 

6.1 

6.7 

7-2 

I 

0-5 

1.0 

1-5 

a.o 

i-.S 

3-0 

3-5 

4.0 

4-5 

5-0 

5-5 

6.0 

6.5 

2 

0.4 

0.9 

1-3 

1-7 

2.2 

2.6 

3-0 

3-5 

3-9 

44 

4.8 

5-2 

5-7 

3 

04 

0.7 

i.i 

1-5 

1-9 

2.3 

2.6 

3-0 

34 

3-8 

41 

4-5 

4-9 

4 

o.s 

0.6 

0.9 

1-3 

1.6 

1.9 

2.2 

2-5 

2.8 

3-2 

3-5 

3-8 

4.1 

5 

0-3 

0.5 

0.8 

1.0 

1-3 

i-S 

1.8 

2.0 

\i 

2.6 

2.8 

3-1 

3-3 

6 

0.2 

0.4 

0.6 

0.8 

1.0 

1.2 

14 

1.6 

2.0 

2.2 

2.4 

2.5 

7 

0.1 

0-3 

04 

o.s 

0.7 

0.8 

0.9 

I.I 

1.2 

14 

1-5 

1.6 

1.8 

8 

0.1 

O.I 

0.2 

0.3 

0.4 

0.5 

0.5 

0.6 

0.7 

0.8 

0.8 

0.9 

1.0 

9 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

0.2 

0.2 

0.2 

-f- 

+ 

-t- 

-f- 

+ 

-f- 

H- 

-+- 

-+- 

-t- 

+ 

-+- 

H- 

10 

0.0 

0.1 

0.1 

0.2 

0.2 

0.3 

0.3 

0.4 

04 

0-5 

0.5 

0.5 

0.6 

II 

0.1 

0.2 

0-3 

0.4 

O.S 

0.6 

0.7 

0.8 

1.0 

I.I 

1.2 

1-3 

1.4 

48  o 

0.2 

0.3 

05 

0.7 

0.8 

1.0 

i.a 

1-3 

1-5 

1-7 

1.8 

2.0 

2.2 

I 

0.2 

o.s 

0.7 

0.9 

I.I 

14 

1.6 

1.8 

2.0 

2-3 

2-5 

2.7 

2.9 

2 

0.3 

0.6 

0.9 

1.2 

14 

1-7 

2.0 

^•l 

2.6 

2.9 

3-J 

34 

3-7 

3 

04 

0.7 

1.0 

1.4 

1-7 

2.1 

24 

2.8 

3-1 

3-5 

3.« 

4.2 

4-5 

4 

04 

0.8 

1.2 

1.6 

2.0 

24 

2.8 

3-3 

3-7 

41 

4-5 

4.9 

5-3 

5 

o-S 

0.9 

14 

1-9 

XI 

2.8 

3-3 

3-7 

4.2 

4-7 

5-; 

n 

6.1 

6 

o.s 

I.I 

i.b 

2.1 

3-2 

3-7 

4.2 

4-7 

5-3 

5-8 

6.9 

7 

0.6 

1.2 

1.8 

24 

2.9 

3-S 

4.1 

4-7 

5-3 

5-9 

6.S 

7.0 

7.6 

8 

0.7 

1-3 

1-9 

2.6 

3-* 

3-9 

4.5 

5-2 

5.8 

6-5 

7-1 

7.8 

84 

9 

0.7 

14 

2.1 

2.8 

3-5 

4.2 

5-0 

5.7 

64 

7-1 

7.8 

8.5 

9.2 

lO 

0.8 

i.S 

2.3 

3-1 

3« 

4.b 

54 

6.1 

6.9 

7-7 

84 

9.2 

1 0.0 

11 

0.8 

1-7 

i-5 

3-3 

41 

5.0 

5-» 

6.6 

74 

8.3 

91 

9-9 

10.8 

19  0 

0.9 

1.8 

2.7 

3-5 

44 

5.3 

6.2 

7-r 

8.0 

8.9 

9.8 

10.7 

11.6 

I 

1.0 

1-9 

2.8 

3.8 

4-7 

5-7 

6.6 

z-^ 

8.5 

9-5 

10.4 

114 

12-3 

3 

1.0  1  *.o       3.0 

4.0  I   5-0   1   &-0 

7-1 

8.1 

91 

lO.I 

II. I 

12.1 

131 

')  Before  using  the  tal 

)le,  a  correction  is  requi 

red  for  the 

tieight  of  th< 

5  barometer. 

This  correction 

depends  upon  tlie  attac 

>ed  thermon 

leter,  and  ia 

taken  with 

the  argument  t- 

-t'  from  tlie  small  table 

at  p.  564. 

TAnLFB  OF  Refhaction. 


671 




Arguments:  Corrf.cted  Barometkr')  and  mean  refraction  corrected      || 

FOR    TEMPERATURE    BY    TaB,  II. 

Mkan  refraction  4-  Corr.  Tab.  II. 

4' 40' 

S'o'   5'2o'  5'4o' 

6'o'   6' 20'  6'4o"    7'o' 

/20' 

7'4o' 

8'o'    8'2o' 

840' 

9'o' 

154 

1^.5 

17-5 

18.7 

19.8 

20.9 

zz.o 

23' I 

24'.3 

254 

26:5 

27.6 

28:7 

29'.9 

14-5 

1S.6 

16.6 

J7-7 

18.7 

19.8 

20.8 

21.9 

22.9 

24.0 

2S-0 

26.1 

27-2 

28.2 

13-7 

14-7 

IS.7 

16.6 

17.6 

18.6 

19.6 

20.6 

21.6 

22.6 

23.6 

24.6 

25.6 

26.6 

12.9 

13.8 

14-7 

1S.6 

16.6 

17-5 

18.4 

19.3 

20.3 

21.2 

22.1 

23-1 

24.0 

25.0 

i:.o 

12.9 

13-7 

14.6 

15-5 

16.3 

17.2 

18. 1 

18.9 

19.8 

20.7 

21.6 

22.4 

233 

II. 2 

12.0 

12.8 

13.6 

14.4 

i.S-2 

16.0 

16.8 

17.6 

18.4 

19.2 

20.0 

20.9 

21.7 

10.3 

IX. I 

11.8 

12.5 

13-3 

14.0 

14.8 

iS-S 

16.3 

17.0 

17.8 

18.5 

19.3 

20.0 

9-5 

10.2 

10.8 

11.5 

12.2 

12.9 

13.6 

14.3 

iS.o 

15.6 

ib.3 

17.0 

17.7 

18.4 

8.6 

9-3 

9-9 

10.5 

II. I 

11.7 

12.4 

13.0 

13.6 

14-3 

14.9 

15-5 

16.1 

16.8 

7.8 

8.4 

8.9 

9-S 

1 0.0 

10.6 

II. 2 

11.7 

12.3 

12.9 

13-4 

14.0 

14.6 

15.1 

1     7-0 

7-S 

8.0 

8.S 

9.0 

9-S 

10. 0 

lo.s 

II.O 

11.5 

12.0 

12.5 

13.0 

13-5 

6.1 

6.S 

7.0 

74 

7-9 

8.3 

8.7 

9.2 

9.6 

lO.I 

lo.s 

II.O 

11.4 

1 1.9 

5-3 

5.6 

6.0 

6.4 

6.8 

7.2 

7-5 

7-9 

8.3 

8.7 

9-1 

94 

9.8 

10.2 

44 

4-7 

SI 

S4 

S.7 

6.0 

6.3 

6.7 

7.0 

7-3 

7.6 

7.9 

8-3 

8.6 

r6 

3.« 

4.1 

44 

4.6 

4-9 

S-i 

54 

.S-b 

5-9 

6.2 

6.4 

6.7 

6.9 

-•7 

2.9 

3-1 

3.3 

3-S 

3-7 

3.9 

4.1 

4-3 

4-5 

4-7 

4-9 

5-1 

5-3 

1.9 

2.0 

2.2 

2.3 

2.4 

2.6 

2.7 

2.8 

3-0 

3-1 

3-3 

34 

3-5 

3-7 

1.0 

i.i 

1.2 

1-3 

1.4 

14 

1-5 

1.6 

1.6 

1-7 

1.8 

1-9 

2.0 

2.0 

0.2 

0.2 

0.2 

0-3 

0.3 

0.3 

0.3 

0-3 

0-3 

0-3 

0.4 

0.4 

0.4 

0.4 

■4- 

+ 

-t- 

+ 

H- 

-t- 

-4- 

■+■ 

-)- 

-+- 

-+- 

-4- 

-^- 

4- 

1    0.6 

0.7 

0.7 

0.8 

0.8 

0.9 

0.9 

I.O 

1.0 

I.I 

I.I 

i.i 

1.2 

1.2 

1-5 

1.6 

1-7 

1.8 

1-9 

2.0 

2.1 

2.2 

2-3 

2-5 

2.6 

2-7 

2.8 

2.9 

-■3 

2-5 

2-7 

2.8 

3-0 

3-2 

3-3 

3-5 

3-7 

3-8 

4.0 

4.2 

4-4 

4.5 

3-2 

34 

3.6 

3.8 

4.1 

4-3 

4-S 

4.8 

5-0 

5-2 

5-5 

5-7 

5-9 

6.2 

4.0 

4-3 

4.6 

4-9 

il 

S-S 

S.7 

6.0 

b-3 

6.6 

^9 

7.2 

7-5 

7.8 

4-9 

5-2 

5.6 

5-9 

6.6 

7.0 

7-3 

7-7 

8.0 

8.4 

8-7 

9-1 

94 

S.7 

6.1 

6.^ 

6.9 

7-3 

7.8 

8.2 

8.6 

9.0 

94 

9.8 

10.2 

1C.7 

II. I 

e^ 

7-0 

7-S 

7-9 

8.4 

8-9 

94 

9.8 

10.3 

10.8 

11.3 

11.7 

12.2 

12.7 

74 

U 

8.4 

9.0 

9.5 

lO.O 

10.6 

II. I 

11.6 

12.2 

13-3 

13-8 

143 

8.2 

94 

lO.O 

10.6 

II. 2 

11.8 

12.4 

12.9 

13.6 

14.2 

14.8 

154 

16.0 

91 

9-7 

10.4 

II.O 

11.7 

12-3 

13.0 

13-7 

14-3 

15.0 

15.6 

16.3 

17.0 

17.6 

9-9 

10.6 

"•3 

12.0 

12.8 

I3-S 

14.2 

14.9 

15.6 

16.4 

17.1 

17.8 

18.5 

19.3 

10.8 

11.5 

12-3 

131 

13-9 

14.6 

154 

16.2 

17.0 

17.8 

1H.5 

19-3 

20.1 

20.9 

}  11.6 

12.4 

13-3 

I4.I 

14.9 

15.8 

16.6 

17-5 

1S.3 

19.1 

20.0 

20.8 

21.7 

22-5 

12.4 

13.3 

14.2 

15.1 

16.0 

16.9 

17.8 

18.7 

19.6 

20.5 

21.5 

22.4 

23.3 

24.2 

13-3 

14.2 

1S.2 

16.2 

17.1 

i8.i 

19.0 

20.0 

21.0 

21.9 

22.9 

23-9 

24.9 

25.8 

14.1 

15.1 

16.2 

17.2 

18.2 

19.2 

20.2 

21-3 

22.3 

23.3 

24.4 

25.4 

26.4 

27-5 

Example: 

App.  Alt.  4' 18' 31' 
Barometer  28"  5  .3 

0                         Tab.  I.  App.  Alt  4*  18- 31'.    .    . 

11'    I 

•5 

P.  M.                           TT   M.rcfr.  11'  i".5  > 

=  -i2°.5R.             "    ^^'  Therm.  -  i2".j  i     '    J     ' 

=  —4.8                     ^j.   M.  refr. -H  Tb.II.i2'i7''i.  J 

+  I  15 

.6 

Therm,  external  t  = 

„       attached  t'  = 

-♦-0  17 

.0 

t  -  t'  =  -  7°.7  Corr 

_o''ci               "  ^^'    Corr.  Barom.  28' 4'.78     » 

.     Barom.   .    . 

28' 5  .30                          Refraction 

ia'3< 

.1 

Corr.  Barom.   .    . 

1 

i 
1 

6T9 
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TABLE  III.    Correction  for  height  of  barometer. 

Mean  uefraction  h-  Cork.  Tab.  II. 

n  a 

,    ^ 

, 

'    «      '    /» 

' 

'    » 

'    »      ,    „ 

'       ,          '       n            1        , 

9   0 

9  20 

9  40 

10  0   10  20 

1040 

II  0 

II  20  II  40 

12   C     12  2C     12   40 

13  0 

— 

- 

- 

- 

- 

- 

- 

- 

- 

— 

- 

26  3 

29.9 

31.0 

32.2 

33-3 

34-4 

35-S 

36.7 

37-ii 

39'" 

40.1 

41-3 

42.4 

43-6 

4 

28.2 

=9-3 

30.4 

3 1 -.5 

32-5 

33-6 

34.7 

35.7 

36.8 

37-9 

39-0 

40.1 

41.2 

5 

26.6 

27.6 

28.6 

29.6 

30.6 

31.6 

32.7 

33.7 

34-7 

35-7 

3('-7 

37-« 

38.8 

6 

25.0 

25.9 

26.9 

27.8 

28.8 

29.7 

30.6 

31.6 

32.6 

33-5 

34-5 

354 

364 

7 

23-3 

24.2 

25.1 

26.0 

26.9 

27.8 

28.6 

29.  s 

304 

313 

32-3 

33-1 

34-0 

8 

21.7 

22.5 

23-3 

24.2 

25.0 

25.8 

26.6 

27.5 

28.3 

29.1 

30.0 

30.8 

31.6 

9 

20.0 

20.8 

21.6 

22.3 

23.1 

23-9 

24.6 

254 

26.2 

26.9 

27.7 

28.S 

29.2 

10 

18.4 

19.1 

19.8 

20.5 

21.2 

21.9 

22.6 

2^.^ 

24.0 

24.7 

254 

26.1 

26.9 

11 

16.8 

17.4 

18.0 

18.7 

19-3 

20.0 

20.6 

21.9 

22.5 

23.2 

23.8 

24.5 

27  0 

15.1 

15-7 

16.3 

16.9 

17-4 

18.0 

18.6 

19.2 

19.7 

20.3 

20.9 

21.5 

22.1 

I 

13-S 

14.0 

14-5 

15.0 

1.5-5 

16.1 

16.6 

17.1 

17.6 

18.1 

18.6 

19.2 

19-7 

2 

11.9 

12.3 

12.8 

13.2 

13-7 

14.1 

14.6 

15.0 

15-5 

15-9 

16.4 

16.9 

17-3 

3 

10.2 

10  6 

II.O 

11.4 

II. 8 

12.2 

12.6 

12.9 

13-3 

13-7 

14.1 

14.5 

14.9 

4 

8.6 

8.9 

9.2 

9.6 

9-9 

10-2 

10.5 

10.9 

II. 2 

11.5 

11.9 

12.2 

12.5 

5 

6.9 

7.2 

7-') 

7-7 

8.0 

«-3 

8.5 

8.8 

9-1 

9-3 

9.6 

9.9 

10. 1 

6 

5-3 

5-5 

.5-7 

.S-9 

6.1 

6.3 

b-5 

6.7 

6.9 

7-1 

7-3 

7-5 

7-7 

7 

3-7 

3-» 

4.0 

4-1 

4.2 

4-4 

4-5 

4.6 

4.8 

4-9 

K 

5.2 

54 

8 

2.0 

2.1 

2.2 

2.3 

2-3 

2-4 

2-5 

2.6 

2.7 

2.7 

2.8 

2.9 

30 

9 

0.4 

0.4 

0.4 

0.4 

0.5 

0.5 

0.5 

o.s 

0-5 

0.5 

0-5 

0.6 

0.6 

-4- 

+ 

-+- 

+ 

-h 

■+■ 

-t- 

■+■ 

-t- 

-t- 

■4- 

-\- 

-1- 

10 

1.2 

1-3 

1-3 

1-4 

1-4 

^■5 

1-5 

1.6 

1.6 

1-7 

1-7 

1.8 

18 

II 

2.9 

3-0 

3-1 

3-2 

3-3 

3-4 

3-5 

3-6 

3.8 

3-9 

4.0 

4-1 

4.2 

28  0 

4-S    ,4-7 

4-9 

5.0 

5-2 

5-4 

5-6 

5-7 

5-9 

6.1 

6.2 

6.4 

6.6 

I 

6.2 

6.4 

6.6 

6.9 

7-1 

7-3 

7.6 

7.8 

8.0 

8-3 

8.5 

8.7 

9.0 

2 

7.8 

8.1 

8.4 

8.7 

9.0 

9-3 

9.6 

9.9 

10.2 

10.5 

10.8 

11. 1 

11.4 

3 

9-4 

9.8 

lO.I 

10.5 

10.9 

II. 2 

11.6 

11.9 

12.3 

12.7 

13.0 

134 

13-8 

4 

II. I 

"•5  ■ 

11.9 

12.3 

12.8 

13.2 

13.6 

14.0 

14.4 

14.9 

15-3 

15-7 

16.2 

12.7 

13.2 

13-7 

14.2 

14.6 

15.1 

15-6 

16.1 

16.6 

17.1 

17.6 

18.1 

18.5 

6 

14-3 

14.9 

i.S-4 

16.0 

ib.s 

17,1 

17.6 

18.2 

18.7 

19-3 

19.8 

20.4 

20.9 

7 

16.0 

16.6 

17.2 

17.8 

18.4 

19.0 

19.6 

20.2 

20.9 

21.5 

22.1 

22.7 

23-3 

8 

17.6 

18.3 

19.0 

19.6 

20.3 

21.0 

21.6 

22.3 

23.0 

23.7. 

24.4 

25.0 

25-7 

9 

19-3 

20.0 

20.7 

21.5 

22.2 

22.9 

23-7 

24.4 

25.1 

25.9 

26.6 

27.4 

28.1 

10 

20.9 

21.7 

22.5 

23-3 

24.1 

24.9 
26.8 

25-7 

26.5 

27-3 

28.1 

28.9 

29.7 

30-5 

II 

22.5 

234 

24.2 

25.1 

26.0 

27.7 

28.5 

29.4 

30.3 

31-1 

32.0 

329 

29  0 

24.2 

25.1 

26.0 

26.9 

27.8 

28.8 

29.7 

30.6 

31-6 

32.5 

334 

34-3 

35-3 

I 

2S.8 

26.8 

27.8 

28.8 

29.7 

30.7 

31-7 

32.7 

33.7 

34-7 

35-7 

36.7 

37-7 

2 

27.5 

28.5 

29-5 

30.6 

31-6 

32-7 

33-7 

34.« 

35.« 

3t'-9 

37-9 

390 

40.1 

OBe 

fore  using  tlic  tabic,  a  correct 

ion  is  requii 

cd  for  the  height  of  the  baroni 

eter. 

This  correction  depends  upo 

n  the  attach 

ed  thermometer,  and  is  taken 

with 

the  argnment  t-  t'  from  the 

small  table 

at  p.  564. 

Tables  of  Rbfraction. 
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Arguments:  Cokrected  Bakometer^)  ano  mean  kekuaction  corrected      || 

FOR  TEMPERATURE  BY  TaB.  If. 

H 

Mkar  rkfraotion  +  CoRB.  Tab.  II. 

1 

13  20 

1 3' 40 

140 

14  20 

1440 

15'     0 

15  20 

1 5' 40 

16  0' 

16  20 

1640 

17  0' 

17  20 

17  40 

44-8 

45-9 

47'i 

48.-2 

49.4 

So's 

5^-7 

52-9 

54'i 

55-3 

56.4 

57.6 

5^.8 

60/) 

4^-3 
39-8 

43.4 

44-S 

4S.6 

46.7 

47.8 

48.9 

50.0 

51.1 

52.2 

534 

54-5 

55-(> 

56.7 

40.9 

41.9 

42.9 

44.0 

4<;.o 

4b.  I 

47-1 

48.2 

49.2 

50.3 

5I-3 

52.4 

534 

37-4 

38.4 

39-3 

40.3 

41-3 

42.3 

43.2 

44.2 

45.2 

46.2 

47.2 

48.2 

49.1 

^V 

34-9 

3S.8 

3b.7 

37.6 

38.6 

39.'i 

40.4 

41-3 

42.4 

43-2 

44.1 

45.0 

45-9 

46.9 
43.6 

3M 

33-3 

34.2 

35-0 

35-9 

36.7 

37.6 

384 

39-3 

40.1 

4I.O 

41.8 

42.7 

30.0 

30.8 

31.6 

324 

33-1 

33-9 

34.7 

35 -5 

36.3 

37.1 

37-9 

38.7 

39-5 

40.3 

27.6 

28.3 

29.0 

29.7 

30.4 

31.2 

31-9 

3^-6 

33-3 

34-1 

34-8 

35-5 

36.3 

37.0 

25.1 

25.8 

26.4 
"3^8 

27.1 
24.4 

27.7 

28.4 

29.0 

29.7 

304 

31.0 

31-7 
28.6 

32.4 
29.2 

33-0 

33-7 

22.7 

23.3 

25.0 

25.6 

26.2 

26.8 

27.4 

28.0 

29.8 

304 

20.2 

20.7 

21.3 

21.8 

22.3 

22.8 

23.4 

23-9 

24.4 

25.0 

25-5 

26.0 

26.6 

27.1 
23.8 

17.8 

18.2 

18.7 

19.2 

19.6 

20.1 

20.  s 

21.0 

21.5 

21.9 

22.4 

22.9 

234 

15-3 

15.7 

16.1 

16.5 

16.9 

17-3 

17-7 

18.1 

18.5 

18.9 

19-3 

19.7 

20.1 

20.5 

12.9 

13-^ 

I3.S 

13.9 

14.2 

1 4.5 
11.8 

14.9 

15.2 

15-5 

15-9 

16.2 

16.6 

16.9 

17.2 

10.4 

10.7 

10.9 

II. 2 

":l 

12.0 

12.3 

12.6 

12.9 

13.1 

13.4 

13.7 

14.0 

7-9 

8.2 

8.4 

8.6 

tl 

9.2 

94 

9.6 

9.8 

lO.O 

10.2 

10.5 

10.7 

s.s 

5-6 

5.8 

S.9 

6.1 

6.4 

6.5 

6.6 

6.8 

6.9 

7-1 

7.2 

74 

3-0 

31 

3-2 

3-3 

3-4 

34 

3-5 

S-b 

3-7 

3.8 

3-8 

3-9 

4.0 

4.1 

0.6 

0.6 

0.6 

0.6 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.8 

0.8 

0.8 

-H 

-t- 

-»- 

-*- 

-t- 

■+■ 

-t- 

-4- 

-+- 

■+■ 

+ 

■+■ 

-t- 

■+• 

1-9 

1-9 

2.0 

2.0 

2.1 

2.1 

2.2 

2.2 

2.3 

2.3 

2.4 

2.4 

2-5 

^i 

4-3 

4-4 

4-S 

4.6 

4-8 

4.9 

5-0 

S-i 

5-2 
8.2 

5-3 

5-5 

S-b 

5-7 

5.8 

6.8 

6.9 

7-1 

7-3 

7-5 

7-7 

7.8 

8.0 

8.4 

8.5 

8.7 

8.9 

91 

9.2 

9.5 

9-7 

9-9 

10.2 

10.4 

10.7 

10.9 

11.2 

"4 

11.6 

11.9 

12. 1 

12.4 

11.7 

12.0 

12.3 

12.6 

12.9 

13.2 

13.S 

13.8 

14.1 

14.4 

14.7 

15. 1 

'§1 

15-7 

14.1 

14.S 

14.9 

15.2 

15.6 

16.0 

16.3 

ib.7 

17.1 

17-5 

17.8 

18.2 

18.6 

19.0 

16.6 

17.0 

17-5 

17.9 

18.3 

18.8 

19.2 

19.6 

20.1 

20.5 

20.9 

21.4 

21.8 

22.3 

19.0 

I9-S 

20.0 

20.5 

21.0 

21.5 

22.0 

22.5 

23.0 

23.5 

24.0 

24-5 

25.1 

25.6 

21.S 

22.1 

22.6 

23.2 

in 

24.3 

24.9 

25.4 

26.0 

26.6 

27.1 

27.7 

28.3 

28.9 

23.9 

24.b 

25.2 

ll-l 

27.1 

27.7 

28.3 

29.0 

29.6 

30.2 

30-9 

31-5 

32.2 

26.4 

27.x 

27.8 

29.2 

29.8 

30.5 

31.2 

31.9 

32.6 

33-3 

34.0 

34-7 

354 

28.8 

29.6 

30.4 

311 

31.9 

32.6 

334 

34-1 

34-9 

3S-7 

36.4 

37.2 

38.0 

38.7 

31-3 

32.1 

32.9 

33.8 

34.6 

3S4 

36.2 

37.0 

SI 

38.7 

39-5 

404 

41.2 

42.0 

33.8 

34.6 

3S-S 

36.4 

37-3 

38.2 

39-1 

40.0 

41-7 

42.6 

43-5 

444 

45-3 

-36-.2 

37.2 

38.1 

39.0 
41.7 

40.0 

409 

43-7 

41-9 

44-7 

42.9 

43.8 

44.8 

45-7 

46.7 

47-7 

48.6 

38.7 

39.7 

40.7 

42.7 

45-8 

46.8 

47.8 

48.8 

49-9 

50.9      51-9    1 

41.1 

42.2 

43-3 

44-3 

454 

46.5 

47.6 

48.7 

49-7 

50.8 

Si-9 

53.0 

54.1       55-^    1 

Exi 

imple: 

App. 

Alt.  ii*i8'c 

' 

Baror 

n.  28*.3i  En 

pi- 

T 

ab.I.  App.  Alt.  n°i8'o' 

•    •    4'4i'-o 

Then 

n.  extenial 

gs*  Fh 

,,    M.  relr.  4'  41     | 
'    ^^-  Tlierm.  -+-  23'.6  < 

.    .  -  ao  .5 

attached 

70 

' 

KedlT 
Baroi 

:tion  (see  p. 

n.  28.25  •  • 

.06 

.6 

8 
8 

„,    M.  refr. -t- Tab.  II.4 

^^^-  Corr.  Bar.  26'  -j'.i^ 

Uefraction      .    . 

;"'i  -"^ 

.    .    4'   9'-5 

16*  6.6 

Then 

5-n 

25  =  23°  -». 

0.44 

■*■ 

09 

■+■ 

02 

. .  -a^ 

=  23.6  «=«  t 

70*  «  68" 

+  1* 

0.89 

t  - 

z=  i6°.89 

=  16.9  =  t' 

t'    B=    . 

4-  6°.7  Coir. 

■+-  o'-^S 

Corr.  Bar.  2 

0'  7"'.I4 

574 


CONSTANTS. 

log. 

Base  of  Naperian  logarithms t  =  2.7182818  0.4342945 

Log.  £  =  Modulus  ot  common  logarithms.    .    .    .    M  =  04342945  9.6377843- 

Radiiw  reduced  to  seconds 206264.8  5.3 14415 1 

.»             .,         „  minutes 3437.7468  3.5362739 

„            „         „  degrees 57.29578  i. 7581226 

360  degrees  expressed  in  seconds 1296000  6.1126050 

u         H             1,          >.  minutes 21600  4.3344538 

)i         „         _  „           „  degrees 360  2.5563025 

Diameter  i ,  circumference w  ==  3.14159265  0.4971499 

—  =    0.3183099    9.5028501- 

it'  =    9.8696044    0.9942997 

VV  =   1.7724539  0-2485749 
yiL  99063329- 

Dimensions   of  the   Earth  according   to  Bessel: 

Semi-axis  major a  =  3272077.14  toises  6.5148235 

Semi-axis  minor b  =  3261139.33      „  6.5133694 

a  in  English  feet =  20923597  7.3206363 

b  „        „          „ =  20853654  7.3191822 

a  in  English  miles =  3962.8025  3.5980024 

I*  »        »           »         =  3949-5557  3-5965481 

EUipticity  of  meridian =  AZ —  =  1 7.c24io6q  — 10 

a  299.1528     '  ^  ^      ^ 

Kxcentricity  of  meridian    y — II —  =  0.08169683  = ^    8.9122052  — 10 


Horizontal  eqiiatoi-eal  parallax  of  the  Sun  according 

to  Encke 8'.57n6  0.9330396 

Distance  of  tlie  Earth  from  the  Sun  =  95364768  Engl.  mis.  7.9793886 

Year  accord^,  to  Hansen  j  sidereal  365.2563582  mean  days.  2.5625978 

and  Olufsen  I  tropical  365.2422008       „        „  2.5625809 

Precession  according  to  Bessel   =  5o".2ii29  +  0.00024429261  (epoch  1750) 

„  „  „   Struve  =  50.2298     ■+■  0.000226 1  „         „ 


Equatoreal  j  (Bessel)    m  =  46'.o2824-)-o'.ooo3o8645t 
precession  <  (Struve)   m  =  46  .0481   -1-0  .0002841 
Diurnal  precession  =  o''.i3759  (1856) 
Aberration  according  to  Delambre      =  2o'.255 

„  „  „  Struve  =  20  .4451 

Nutation  „  „  v.  Lindenau  =     8  .97707 

„  „  „  Peters  =    9  .2231 

Obliquity  of  the  1  acce.  to  Struve  (1750^  23''28'i7".44  _  -  .g.^j. 
ecliptic  I        and  Peters  (1800)  23  27  54  .22         ''■  "+5 

Light  is  propagated  fi-om  i  acc^.  to  Delambre  in  493'.i98 
the  Sun  to  tlie  Earth     I    „      „  Struve         „  497  .827 

j  accs.  to  Delambre  193360.0  Eng.  ml 
(    „      „  Sti-uve        191562.0     „      „ 


Velocity  of  light 


20 '.06442— ©'.0000970204 1 
20  .0650  -o  .000086 1 


2.6930213 
2.6970785 
5.2863666 
5.2823094 


Masses   of  the   Planets,   the   Suns   mass   being 


^^'^'^"^y  =      4865751     ^""^'^ 


Jupiter 


Venu4     = 
Earth      = 

Mars        = 


390000 


354936 


2680637 


(Le  Venier)  Saturn 
(Lo  Verrier)  Uranus 
(Burckhardt)     Neptune 


1047.879 
3501-6 


24905 


(Bessel) 
(Bessel) 
(Lament) 


Moon 


79.667 


18780 
of  the  mass  of  the  Earth  (Hansen) 


(Peirce) 


Attraction  of  the  Sun  1  k  m  parts  of  the  radius    0.0172021     8.2355814- 
according  to  Gauss  ik  in  seconds  of  arc  3548.18761     3.5500066 


575 


1 

AUXILIARY  TABLE. 

s 

Arc.   lo 

g.  sin. 

T 

Arc. 

log.  tang. 

4.685  5749 
5748 
5747 
5746 
5745 

l'3q'    6 
3  18    6 

6  36    7 

744    7 

.681 
.982 
.i8i 
.283 
.352 

4.685  5749 

2'36' 

6.879 

5750 
5751 
5752 
5753 
5754 

3  18 

4  22 

5  »3 

ill 

6.982 
7.104 
7.181 
7.238 
7.283 

4.6855744 
5743 
574* 
5741 
5740 

8  44    7 

9  37    7 

10  26    7 

11  II    7 
II  54    7 

.405 
•447 
.482 
.512 
■539 

4-685  5755 
5756 
5757 
5758 
5759 

7   " 

7  44 

844 
9  " 

7.320 
7.352 
7.380 

7-405 
7.427 

4-685  5739 

5738 

5737 

1     5736 

5735 

12  34    7 

13  12    7 

13  48    7 

14  23    7 
14  56    7 

.563 

.622 
.638 

4.685  5760 
5761 
5762 
5763 
5764 

9  37 
10  2 
10  26 

10  49 

11  II 

7447 
7.465 
7.482 
7.498 
7.512 

4.685  5734 
5733 
573* 
5731 
5730 

15  28    7 

16  0    7 

16  30    7 
1659    7 

17  28    7 

!668 
.681 

:5ia 

4.685  5765 
5766 
5767 
5768 
5769 

II  33 

11  54 

12  14 
12  34 
"53 

7.526 
7-539 
7-55' 
7-563 
7.574 

4,685  5729 
5728 

5726 

5725 

17  56    7 

18  22    7 
1848    7 

19  14    7 
19  39    7 

.717 
.728 
738 
748 
757 

4.685  5770 
5771 
5772 
5773 
5774 

13  12 

13  30 
1348 

14  6 
14  23 

7.584 

7.604 
7.613 
7622 

1  4685  5724 
5723 
5722 
5721 
5720 

20  4    7 
20  28    7 

20  52    7 

21  15    7 
21  38    7 

766 
775 
783 
791 

799 

4.685  5775 
5776 
5777 
5778 
5779 

14  40 

14  56 

15  13 
15  29 
15  44 

7.630 
7-638 
7.646 

7.661 

4.685  5719 
5718 
5717 
5716 
5715 

22  I    7 
22  23    7 

22  44    7 

23  6    7 
23  27    7 

806 
8x4 
820 
827 
834 

4.685  5780 
5781 
5782 
5783 
5784 

16  0 
16  15 
16  30 
16  44 
16  59 

7.668 

7.687 

7.694 

4.685  5714 

5713 
5712 

57" 
5710 

23  47    7 

24  8    7 
24  28    7 

24  48    7 

25  8    7 

840 
846 
852 

4.6855785 

5787 
5788 
5789 

17  13 
17  27 
17  41 

17  55 
i^  9 

7.700 
7.706 

7. 711 

7.717 
7-723 

4.685  5709 

5707 
5706 
5705 

25  27    7 

25  46    7 

26  5    7 
26  24    7 
26  42    7. 

86, 

1% 

4.685  5790 
5791 
5792 
5793 
5794 

18  22 

183s 

18  49 

19  2 
19  14 

7.728 

7.733 
7.738 

7.743 

7.748 

4.685  5704 

5703 
5702 
5701 
5700 

27  0    7. 
27  18    7. 
27  36    7. 

27  54    7- 

28  II    7. 

895 
900 

905 
909 
914 

4.685  5795 
5796 
5797 
5798 
5799 

19  27 
19  39 

19  52 

20  4 
20  16 

7-753 

7.762 
7.766 
7.771 

4.6855699 

fell 
5695 

i8  29    7. 

28  46    7- 

29  3    7. 
29  19    7. 
29  36    7. 

918 
923 
927 
931 

935 

4.685  5800 
5810 
5820 
5830 
5840 

20  28 

22  23 

24  8 

25  46 

27  19 

7-775 
7.814 
7.846 

7.875 
7.9C0 

4.685  5694 

5693 
5692 
5691 
5690 

29  53    7- 

30  9    7. 
30  25    7. 
30  41    7. 
30  57    7. 

939 
943 
947 
951 
954 

4,685  5850 

5870 
5880 
5890 
5900 

28  46 

^M 

32  46 

33  58 
35, 

7.923 

7-943 
7.962 

7-979 
7-995 
8.010 

4.6855680 
5670 

33  29    7- 
35  50    8. 

988 

Dl8 

Berlin,  printed  by  W.  Pormetter. 


U   C   BERKELEY  LIBRARIES 


II!  mil 


III 

CD5MS7SmD 


(LCBBWaEY 
BWiyraiOG  UBMRY 


